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Scientific  Programme 


Monday.  August  29 


14.00 

14.15 


14  15 


15.00 


15.45 


16  15 


Opening  ceremony 


Plenary  lectures 


Chairpersons:  Kamertng  J.P.  and  Gatdot  J. 
Kamerflng  J.P.  (The  Netherlands): 


Homans  S.W.  (United  Kingdom): 


Coffee  break 

Hrtcovtm  M..  Guerrini  M.  and  Toni  G.  (Slovakia,  Italy): 


1645  Morris  E.R.  (United  Kingdom): 


17.30 


Mounting  of  posters 


18.15 


Concert  and  mOer 
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-  5  - 

Tuetday.  Auqmt  30 

Plenary  lectures 

Chairpersons:  Rtnaudo  M.  and  Matovkova  A. 
8.30  Rtnaudo  M.  (France): 


9.15  Thfc>aultJ.-f.,RenardC.M.G.C..AxelosM.A.V.  and  Gamier  C. 

(France): 


10.00 


Coffee  break 


10.30  MatovkovdA.Byftrk^S.  crxJStlczcfy  T(Sk>vakta): 

i  Ofi 


1 1 .00  MaHJda  Y.  (Japan): 


11.45 


Savage  A.  (Ireland): 


of*  and  O- 


12.30  lunch  brec* 

14.00  Plenary  lectures 

Chairpersons:  Tanner  W.  and  Sandula  J. 


14.00 


Gentzch  M.,  Immervol  T..  CapeSaro  C.  and  Tanner  W. 
(Germany): 


6 


14.45  Patamarczyk  G.  (Poland): 

Moteculai  basis  <4  protein  qtycosytofton  in  Saccharomyces 
cerev&oe  and  Trichoderma  (two  abstracts) 

15.30  Koseaczkd,  Z.,  Hapiovd,  J..  Farkal  V.,  Podobovd,  B..  and  Botina  V. 

(Slovakia): 

Enact  of  BraMdn  A  on  ttie  structure  of  hvfvoandhvtro 
lynKmtaid  yto4  rnonnans 

16.00  Coffee  and  Poster  session  i 


Wednesday.  August  31 

Excursion  day 

(Boat  cruise  to  Devfri  and  GabCfcovo) 
Expected  duration :  9.00  -  18.00h 


8.30  Plenary  lectures 

CtxWpersons:  Rncber  G.B.  and  BMy  P. 

8.30  C<**>E..MoiP.C..Part(H.-M.andMuansJ.T  (USA): 

A  GW-dlndfcitpseteii  leveled  In  segWeden  of  read  oelwql 


10.00 


corree  Dreax 
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10.30 

11.15 

11.45 

12.15 
14.00 

14.00 

14.45 

15.30 

16.00 


H£j  P.B.  and  Fincher  G.8.  (Australia): 

Evolution  of  substrate  specWciy  and  functional  diversity  in 
polysaccharide  endohydrotoses 

Biely  P.,  C6t6  G.L.  and  Burgess-Cassier  A. 

(Slovakia,  USA): 

Purification  and  properties  of  odemanase  -  a  new  type  of 

p-1.3/p-l.6-glucanase 

Cdte  G.L.  and  Biely  P.  (USA.  Slovakia). 

EnzymaNcaty  produced  cycle  (i- 1.3  and  p- 1.6  Inked 
olgosoccharides  of  D-gtucose 

Lunch  break 

Plenary  lectures 

Chairpersons:  Reid  J.S.G  and  FarkaS  V. 

HayadsT.  (Japan): 

Merodon  between  xytoglucan  and  celulose 

Reid  J.S.G.  (United  lOngdom): 

•npniPiip  mm  pOTywccnanoM  o«  mo  ponr  cm  wtm  mooix 


Wameck  H.  and  Seitz  (Germany): 


on 


Coffee  and  Poster  session  I 


20.00 


Barbecue  picnic 
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WOfly#  MpiWilMv  m 


8.00  Poster  session  II 

10.00  Plenary  lectures 

Chairpersons:  Szu  S.  and  Ebringerovd  A. 

10.00  SzuS..Bystrtck9S..StoneA.andRobb^sJ.(USA.  Slovakia): 

Rotation  between  structure  and  immunological  properties  of  the 
polysaccharide  antigen  of  Salmonella  typhiW I) 

1 0.45  Toman  R.  and  Skultdty  L  (Slovakia): 

Structural  features  of  the  Ipopotysoccharide  antigens  of 

CoxleHa  burnetii  in  I  II 

1 1.15  Masce#aniG..UveraniL.,PreteA..Bergonzln,G.L.,BlanchinlP., 
SHvestro  L..  Torrl  G..  BWo  A..  .Guerrini  M.  and  Casu  B.  (Italy): 

Active  sffes  of  dermatan  sultate  tor  heparin  cofoclor  It.  isolation 
of  a  nonasoccharide  fragment  containing  four  dtooccharide 
sequences  (a-L-kfuronic  acid  2-O-sultate  <l,3>B-D-N-ocetyl- 
galoctosamlne  4-suVale) 

1 1  45  ChorvatovJCovd  D.  and  Sandula  J.  (Slovakia): 

Anlimulogenic  effects  of  glucans 

12.15  Closing  ceremony 

12.30  Lunch 


14.00 


Departure  of  buses  to  Bratislava 
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Programme  for  Accompanying  Persons 


Tuesday,  August  30 

8.30  Excursion  to  the  castte  Cerveny  Kameft  (Red  Stone)  and  to  the 

manufacture  of  a  typical  local  pottery  (mcrioSc)  In  Modra 


Thursday.  September  1 

8.30  Excursion  to  the  thermal  spa  PieSfany  and  the  medieval  town  of 

Trenfifn 


List  of  Posters 


POSTER  SESSION! 


1 .  GqjdoS  J.,  Rogazzl  M..  Ferro  D.R.: 

Molecular  mechanic*  and  solvation  energy  calculations  of  gtycyt 
heparin 

2.  GajdoS  J  , Ferro  D.R..  Ragazzl  M.: 

Theoretical  conformational  study  of  heparin  epoxide  in  aqueous  solution 

3.  Hricovihi  M.,  Guerrini  M..  Tom  G.,  Piani  S..  Ungareili  F.: 

Motional  properties  of  heparin  epoxide  in  aqueous  solution:  NMR 
relaxation  study 

4.  Ka£ur6kovb  M..  Mathlouthi  M..  Hirsch  J.,  Ebringerovd  A.: 

FT-IR  spectroscopy  study  of  thee  hydration  of  B-(l->4)-D-xylans  and 
related  oBgosoccharides 

5.  Mathlouthi  M.,  KaCurdkovd  M.: 

FT1R  study  of  the  effect  of  hydration  of  the  structure  of  mono-  and 
oligosaccharides  In  aqueous  solution 

6.  Malovikovd  A..  Rinaudo  M..  Mikas  M.: 

Comparative  interactions  of  magnesium  and  calcium  counterions  with 
polygalocturonic  acid 

7.  Naran  R..  Ebringerova  A. ,  Aifdldi  J..  Pdtoprsty  V.: 

isolation  and  characterization  of  the  easly  extractable  polysaccharide 
components  of  Cistanche  disertfco/a  Y.C.Ma 

8.  Ebringerovd  A..  Novotnd  Z..  Hromddkovd Z.,  Mochovd  E.: 

p-CartX)xyt>enzyt  dertvattves  of  D-xylans:  synthesis  and  structure 

9.  Hromdcfcovd  Z.,  Eoringerovd  A.,  Matovikovd  A..  Burchard  W.: 

Some  properties  of  quartemized  heteroxytans 

10.  Simkovic  L  Alfdlcfi  J..  Auxtovd  O.,  LSkovd  D.,  Lerouge  P.: 

Chemical  modMcation  and  fractionation  of  pea  stem  polysaccharides 
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1 1 .  KoSkovb  B..  Naran  R.,  Ebringerovb  A.: 

Characterization  of  Ignin-carbohydrate  complexes  from  the  wood 

hotopararite  Cistanche  deserficofa  Y.C.Mo 

12.  KoSkovd  B.,  Hricovihi  M,  Simonutti  R.: 

13C  NMR  study  of  solid- state  reaction  of  ceBulose  with  lignin  monomers 

13.  Joniak  D.,  KoSikovd  B.: 

A  new  method  for  synthesis  of  ester  Rgnin-socchartde  model 
compounds 

14.  Panina  N.I.,  DubinaLG.,  Khomutov  L.I.: 

Structure  and  properties  of  films  produced  from  methyicellulose 
aqueous  gets 

15.  NahdlkaJ..  Welwardovd  A.,  Gemeiner  P.,  Nahbikovd  I.  Rosenberg  M.. 

SturdfkE.: 

Comparative  study  on  organic  acids  fermentation  by  cells  entrapped  in 
calcium  pectate  and  calcium  alginate  gel  beads 

1 6.  Mfelovidovd  D. .  Chudlnovd  M.,Welwardov6  A.: 

ConcavaHn  A-invertase  affinity  chromato<paphy.  Monitoring  by  enzyme 
flow  microcalorimetry 

1 7.  Semanovd  I.,  Gemeiner  P..  Ldskovd  E.,  Malovikovd  A.,  Berth  G.: 

Methodical  aspects  of  characterization  of  pectate  serifs  by 
size-exclusion  HPIC  on  SEPARON  HEMA  BIO  1000  column  packings 


18.  DoCotomanskyP.,  Gemeiner  P.: 

Characterization  of  biospecific  sorbents  by  thermal  enzyme-linked 
binclng  assay  (Tetoa) 

19.  Hagarovd  D.,  Breier  A. ,  Gemeiner  P.: 

Partition  mechanism  of  protein  adsorption  onto  bead 
2-hydroxy-3-phenoxypropyf  cefiuiose.  Role  of  external  surface  of 
cetkriose  particles 

20.  Pdtoprsty  V  ,  Kovddik  V.,  Kardcsonyi  §.: 

Enhanced  procedure  of  methytafion  analysis 
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2 1 .  PGtoprsty  V .  Pribuk)v6  B. .  K6ntgst©in  J. : 

Transformation  reaction  courses  of  D-gutow  and  D-ktote 

22.  LlnekK.,  AJfdJdi  J.: 

Synthes m,  structure.  and  conformation  of  wnw 
N-ocetyl-gfycosytamines  and  N*ocetyt-<Sglycosytamines 

23.  Unek  K.,  Alfdki  J.: 

TransgtycosytaMon  reactions  of  torn*  gtycosytamines 


24.  KodS  M.,  Steinef  B.,  Sasirikovd  V.: 

Q-(3-o»ty1>hio-2-hydroxypfopy0*occhartdos  -  proparoHon. 
choroctei  tzafton  and  mxm  properties 


25.  Steiner  B..  Ko65  M..  Novotnd  Z.: 

Preparation  of  some  carbohydrate  gtycktyl  ethers 


26.  Rybdr  A..  Aifdidi  J..  Fedorortko  M.,  Kozdk  J.: 

A  new  approach  to  C-glycosides  of  purtnes 


POSTER  SESSION  li 

1 .  Paramonov  N.A.,  Knirel  Y.A.,  Vinogradov  E.V..  Sidorczyk  Z.,  Zych  K.: 

Structure  of  the  O-apecMc  polysaccharide  of  Proteus  penneri  35 
containing  2-acefamido-4-  0-((S)- 1  -carboxyethyfl-2-deoxy- 
-D-glucote 

2.  KardoSovaA.: 

A  rhamnoarabinogalactun  from  the  leaves  of  Pfantago  lanceolata  L. 
var.  tibor 

3.  Koroienko  T.A.,  FHushina  E.E.,  Arkhipov  S.A.,  Kolesnikova  O.P.,  Urazgaliyev  K.. 

ShmerUng  M.D. ,  Sandula  J.: 

The  comparative  efficacy  of  yeast  polysaccharides  as  macrophage 
stimulators 


at 


S  tofcatov67  Softfel  MocfovdE 


6  ByaMckfS  SiuSC  KovacP 


Vtjuo  chattKM  Ol 


/  I oman R  StoJIOtyt 


Cadofo  bumaOi 


6  SkUMtyL  I  oman  R 

CompartMfiat 

Cojoeta  burner* 


9  DtokNnMl . Safina A.F  . VafOKtagin E .1  KorotenkoT  A 


1 0.  Zabofin  A. .  Bartaheva  T .  Zaboftna  O. .  Lankoya  I ..  Rvovaiov  M . .  Betdman  G. . 

LazovayaV : 

AiwaaMomlwcalfwaiqtiawrfiwpawit— occfcnaioa 

1 1 .  Zaboflna  O  A..  Gubanov  OP. .  Ayupova  DA .  Lankoya  i  A  .  Beklman  G. . 

LozovayaV.V: 


12.  ZaboHnaOA..  Matyhov  R.G..  Scholl  HA..  Goldman  G..  lozovaya  V.V.: 


-  1  s 


13  AuftovdO  UhovdD  KdkomovdD  KuboCfcovdM  KcvdoonyiS 


14  KuboCkovdM  . Karfctonyl $  UkovdD  K6komovdD  AuRtovdO  GotoJ 
PttOpfStVV  .MMCSl  : 


15  SubfcovdV  StovdkovftL  fartwl.v 


1;  /  1  ;|  \ , 


16.KotarovaN  GreikM. 


Crypt ococcus  kjurenti 


1 7.  Grettc  M. .  Kotarova  N. 


tourentu 


Cryptococcut 


18  BieVP  .CdtdG.L..  Greene  R.V 


K* 


1,1,1 


19  BreierovdE  .StratlovdE 


20.  Dzurov6M..Linel(K..CapekP..StfatVov6E. 


2 1 .  Kromnk^  L. .  AVOidl  J..  BMy  P..  Tenkansn  M. 


into  >  M-rytan—ifcom  Trichodotma  reesel 


22Sutov6Z..Ledn*ck6M.,FartcalV.: 


T?7.*.!  m.  I»  -/X*  ITa •  YC 


tyfcM  (XED  oc*vfy 
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23  Dupont  C 


J  1  T  .  .  .  T  ..  I  IT 


34  8*lyP  Kwnnicfcyt  .aKMoMdE  MMo^CovaP : 


26  MMovtCovd  D .  Stoorino*6 D .  Koeurdfcovd M..  StraMov6  E 


Plenary  Lectures 


-  If  - 


STUDIES  ON  GLYCOPROTEIN  GLYCANS 


Mhmu  P  Kjmerbng 

Bijvoct  Censer.  Department  of  Bio-Organic  Chemistry,  Utrecht  U diversity.  P.O 
Bon  *0075.  NL-330S  TB  Utrecht  The  Netherlands 

la  repeal  years  dw  iotarrii  ia  carbohydrate  (bwjchetnutry  has  frown  dramatically. 
This  is  mainly  due  to  die  feoerai  aocqaaace  dmt  cartiohydraies  and  ftycoconjugues 
cacn  csaeatial  hiotofical  and  phyaco-chenacal  functions  in  a  great  variety  of  orga 


la  prmeyaf.  process  in  the  studies  on  the  carbohydrate  chains  of  glycoproteins  can 
only  be  made  on  die  basis  of  a  teamwork  of  structural  analysis  including  conforma¬ 
tional  analysis,  synthesis  and  biosynthesis  of  this  type  of  molecules.  The  develop- 
mem  of  advanced  methods  to  umavd  the  structures  of  the  ensembles  of  carbohy¬ 
drate  chains  present  at  specific  amino  acid  residues  in  polypeptide  backbones  has 
been  the  first  step  in  the  glycoprotein  gtycan  revival.  Although  nowadays  several 
approaches  based  an  'H-NMR  spectroscopy  (I.  2)  and  mass  spectrometry  (3)  are 
available,  and  profiling  techniques  baaed  on  high  performance  separation  procc 
dunes  have  come  closer  to  non-carbohydrate  chemists,  the  primary  structure  analy 
sis  of  glycoprotein  gl yeans  has  still  not  reached  die  level  of  a  routine  analysis.  Due 
to  the  complexity  of  the  carbohydrate  chains,  not  only  in  terms  of  monosaccharide 
constituents  and  sequences,  but  also  in  terms  of  non-carbohydrate  substituents, 
new  more  sensitive  methods  are  needed.  Even  nowadays,  completely  novel  oligo- 
lacritehde  elements  are  identified-  The  knowledge  of  the  specific  oligosaccharide 
structures  forms  dte  basis  for  the  investigations  of  their  biosynthesis,  and  generates 
information  concerning  the  glycosidaars  and  glycosyltransferases  involved.  The 
(biolchcmicnl  dim  can  be  of  use  for  die  remtidehng  of  carbohydrate  chains  in  re¬ 
combinant  DNA  glycoproteins  or  for  the  (b»o)syntheoc  preparation  of  biologically 
active  carbohydrates.  In  addition,  more  advanced  technologies  will  make  it  possible 
to  study  the  three -dtmeaaiooal  structure  of  intact  glycoproteins  in  high  detail. 

Using  relevant  examples  of  glycoproteins,  like  human  a -chorionic  gonadotropin, 
porcine  zona  pefiucida  glycoproteins,  human  recombinant  erythropoietin,  hetnocya- 
runs  from  Lymmtra  uagmabt  and  Mi  pematin,  stem  bromelain,  and  the  circulat¬ 
ing  anodic  and  ctebodic  antigens  from  Schistosoma  mansom  worms,  attention  will 
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be  paid  to  structural,  bioayndwtic  and  confcrt  national  aspects  of  both  released  and 
glycoprotein-bound  giycans. 


DnT.dc  Beer.  Dn  A.A.  BergwerfT.  Dr  R.  Boeteas,  Drs  G.J.  van  Dam.  Dr  J.B.L. 
Duma.  Prof.  Dr  A  M  Deelder.  Dr  K.  Hint  Dr  C.H.  Hokke.  Prof.  Dr  R  Kaptein. 
Dr  J.P.M.  Locaneree,  Dr  JP.  Romuu,  Dr  J.E.  Thomas -Oates,  Prof.  Dr  J.F.G. 


Vliefemhan  and  Drs  C.W.E.M.  van  Zoyka  are  highly  acknowledged  for  their 
specific  contributions  10  the  pressed  weak. 


S^e^ces; 

1 .  J.F.G.  Vliefemhan,  L.  Dorlaad  aad  H.  van  Halbeek,  Adv.  Carbohydr.  Chem. 
Biochem.  41.  209-374  (1983). 

2.  IP.  Kamerling  aad  J.F.G.  Vliegemhart,  Biol.  Magn.  Reson.  10,  1-  194 
0992). 

3.  J.P.  Kamerling  and  J.F.G.  Vliegemhart,  in:  Clin.  Biochem.  -  Principles. 
Methods.  Applications,  Voi.  I  (A.M.  Lawson,  Ed.).  Walter  de  Gruyter.  Berlin. 
175-263(1989). 
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®^snr  8pgadddMdd  Mnaasda  tMa  MdruaNrralf  Cinn^oe^naMonal  and  DyiMMic 
Aaafyaia  af  inmiMWy  Relevant  OMgaaa ecHartUt 

8.  W  Homans,  Department  of  Biochemistry,  Urwersity  of  Dundee. 

Dundee  001  4MN  UK. 

Thom  is  currently  gram  interest  S^J^I^ti^r^^  ^tr^J^J^T^ti^r^t  0^  ^^d^y^XK^t^XSTUS^id^i^l ,  Ift 
view  of  Iho  fort  that  these  moiobee  play  o  hoy  role  in  o  variety  of  biological 
recognition  phenomena.  Knowledge  of  their  saquonoo,  conformation  and 
dynamics  m  solution  may  sU  in  tha  dosign  of  novel  compounds  which  inhibit  tho 
moognidow  pmcoas.  dais  giving  itss  to  drugs  selective  against  various  (Ssaasas 
•Maas  whose  oathoioav  is  dsosndsnt  uoon  such  raooanidon 


Various  experimental  approachas  involving  high-raaokibon  muttkftmensionai. 
muMnudoar  NMR  ail  ba  described  for  tha  domnnination  of  odgosaccharide 
comormadon  and  dynamics  in  solution,  both  tor  fraa  oftgosaocharidas  and  for  tha 
gfyean  moiadas  of  glycoproiains.  In  particular,  tha  quasdon  whathar 
oSgoaacchartdas  ara  flexible'  or  ‘rigid'  in  solution  wiH  ba  addrassad  by  reference 
to  NMR  relaxation  measurements.  Finally,  data  wdi  ba  presented  regarding 
approachas  lor  tha  determination  of  tha  solution  structure  of  a  carbohydrate 
bindtog  protoin  of  a  size  (>  36  kDa)  typical  of  many  lectin-like  protein  domains. 
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DYNAMICS  IN  HEPARIN  IN  AQUEOUS  SOLUTION  STUDIED  BY  NMR 
RELAXATION  MEASUREMENTS. 

M  HricovimL,*  M  Guemni  and  G  Torn 

Istituto  Sdentifico  di  Chnmca  e  Biochimica  "G  Ronzoni",  via  G  Colombo.  Milano 
(Italy).  *On  leave  from  the  Institute  of  Chemistry.  Slovak  Academy  of  Sciences. 
Bratislava  (Slovakia) 


The  nature  of  overall  and  internal  motions  in  the  glycosammoglycan  heparin  has  been 
studied  by  NMR  relaxation  measurements  'H  and  *H'  NOE*.  1 X'  spin-lattice  and  spin- 
spin  relaxation  times  have  been  collected  at  various  magnetic  field  strengths  One- 
danenewwal  NOESY  experiments,  measured  with  three  different  mxuig  times,  showed 
considerable  large  number  of  croie  relaxing  protons  within  the  monosaccharide  units  as 
wefl  as  across  the  glycoaidic  hakages  Due  to  the  strong  overlap  of  the  1 K'  resonances  in 
the  one-dimensionel  spectra,  the  'Hr  relaxation  times  were  measured  by  two-dimensional 
double  INEPT  The  relaxation  rates  were  collected  with  and  without  suppression  of 
cross  correlation  effects  between  dipolar  and  chemical  shift  anisotropy  relaxation 
mechanisms  in  order  to  estimate  the  influence  of  this  effect  on  the  relaxation  data  in  this 
poiysncchande  Differences  in  the  cross-relaxation  rates  between  the  protons  relaxing 
through  fixed  distances  and  in  the  'H"  spin-lattice  relaxation  rates  inchested  that  the 
molecule  tumbles  anisotropicaRy  in  solution  The  analysis  of  the  data  also  showed  that 
the  effect  of  cross  correlation  <bd  not  contribute  more  than  10%  to  the  relaxation  rates  in 
heparin  The  overall  shape  of  the  molecule  was  approximated  with  the  model  for  a 
symmetric  top  and  the  rates  of  overall  and  imernal  motion  as  well  as  the  order 
parameters  have  been  estimated  using  a  model- free  approach 
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POLY8ACCHAIIDK  COWO»MATION  AND  NETWORK  WtOTMTll S 

Edwin  IL  Moms 

51/sor  College,  CraefieU  Um  rerun,  Siisot,  Bedford  HK45  4DT,  England.  UK 

The  physical  properties  of  disordered  polysaccharides  in  solution  depend 
[frionen—ly  on  degree  of  space- oocupency  (1).  There  is  a  sharp  increase  in  the 
conccnoation-dependence  of  viscosity  at  a  critical  concentration  (c*)  where  the 
individnoi  code  inrerpreeaure  to  form  an  entangled  network.  At  concentrations 
below  c*.  where  the  chains  we  free  to  move  independently,  viscosity  01)  is 
virtually  independent  of  rirew-rare  (f ).  Entangled  networks  of  polydisperse  chains 
(at  c  >  c*)  exhibit  (2)  a  general  form  of  shear  thinning'  determined  by  the  relative 
rases  of  dtscneanglenient  and  re-cntangtenient.' 

in  -  n.1  -  (no  -  n«i/n  ♦  (f/Y*)076! 

where  T)(  is  the  viscosity  of  die  solvent,  %  is  the  maximum  Newtonian'  viscosity 
at  low  shear  shear-rates,  and  is  the  shear-rate  required  to  reduce  (q  •  n»)  to 
Olo  ■  n»V2-  The  value  of  c*  is  inversely  related  to  coil  volume,  as  characterised 
by  intrinsic  viscoshy.  (qj.  Plots  of  log  vs.  log  clq|  for  most  disordered 
polysaccharides  superimpose  closely  (I),  with  c*  -  4/[q).  although  some  materials 
(notably  galactomamums)  have  a  lower  c*  and  steeper  subsequent  increase  in  q<, 
due  to  specific  associations  between  the  chains. 

Gefattkn  occurs  by  formation  of  conformationally-onlered  inrermoiecular 
junctions  stabilised  by  co-operative  arrays  of  non-covalent  bonds  (3)  and. 
contrary  to  some  suggestions  in  the  literature,  does  not  require  the  pre-existence 
of  an  entangled  network.  This  is  most  clearly  demonstrated  by  the  capsular 
polysaccharide  Cram  Rkizobim*  trifolii  (4),  where  the  minimum  critical  gelling 
concentration  (c^)  is  about  60  times  lower  than  c*.  Aggregation  of  ordered 
junctions  can  cause  substantial  thermal  hysteresis  between  formation  and 
melting  of  gel  networks  (3)  and,  for  anionic  polysaccharides,  may  be  induced  by 
non-specific  charge- screening  by  ample  electrolytes,  incorporation  of  counterions 
within  the  aggregate  structure,  or  sire-binding  of  cations  to  the  disordered 
polysaccharide  coiL  There  three  mechanisms  we  displayed  by  gel lan  gum  (3) 
in  its  interactions  with,  respectively,  (CHj)*^,  Na+  and  Ca2*  ions. 
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Conformation al  ordering  without  development  of  a  continuous  network  can 
generate  characteristic  weak  gel'  properties  in  solution.  Gelation  of  weian  and 
rhamsan  (branched  variants  of  gellan)  after  disruption  and  regeneration  of  the 
ordered  conformation  indicates  that  the  weak  gel  properties  of  the  native  polymers 
(5)  arise  from  perfect  pairing  of  strands  into  uninterrupted  double  helices  (6). 
Comparison  of  xanthan  with  related  polysaccharides  having  longer  or  shorter 
sidechains  (ace tan  (7)  and  xanthan  polyte trainer  (8),  respectively),  suggests  that 
conversion  from  'weak  gel'  to  'true  gel'  properties  in  the  presence  of  carob 
galactomannan  or  konjac  glucomannan  involves  formation  of  heterotypic  junctions 
between  the  ceUulosic  backbone  of  the  xanthan  molecule  and  unsubstituted  regions 
of  the  mannan  or  glucomannan  chain. 
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On  the  relation  between  chemical  structure  and  original  solution 
properties  of  some  bacterial  polysaccharides 


by  M.  Rinaudo,  CERMAV,  Grenoble  (France) 

*♦» 


In  this  lecture,  one  intends  to  discuss  the  behaviour  of  some  bacterial 
polysaccharides  such  as  succinoglycan  and  hyaluronic  acid  ;  these  polymers  have  a 
wormlike  chain  behaviour.  They  are  stereoregular  polymers  which  for  some  of 
them  adopt  an  helical  conformation  in  well  defined  thermodynamic  conditions.  The 
helix-coil  transition  will  be  discussed  and  related  with  the  polymer  characteristics. 
These  polymers  are  water  soluble  polymers  and  their  main  role  is  to  increase  the 
viscosity  of  the  solvent.  The  influence  of  the  molar  mass,  polymer  concentration 
conformation  and  salt  concentration  on  the  viscosity  will  be  introduced. 

Polysaccharides  such  as  gellan  form  gels  in  given  conditioi3.  The  sol-gel 
transition  is  directly  related  with  the  coil-helix  transition.  The  mechanism  of 
formation  of  these  thermoreversible  gels  will  be  discussed.  The  specific  ionic 
selectivity  will  be  demonstrated  and  its  role  on  mechanical  properties  of  the  gel  will 
be  shown.  The  crosslink  mechanism  due  to  divalent  counterions  in  the  sol-gel 
transition  of  sodium  polyglucuronate  will  be  discussed  and  the  properties 
compared  with  that  of  alginates  or  pectins. 

Specific  polymeric  properties  of  polysaccharides  are  clearly  directly  related  to 
their  chemical  structure. 
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PECTINS:  CHEMICAL  STRUCTURE  AND  CALCIUM-INDUCED  GL1.A1  ION 

I.-F.  THIBAULT.  C.M.G.C.  RENARD,  M.A.V.  AXF.l  OS  and  C  CAKNIER 
Institut  Natitmal  de  la  Recherche  Agronomique 
Centre  de  Recherches  de  Nantes 
B.P.  527 

F-44026  NANTES  CEDEX  03 
FRANCE 

Pectins  are  plant  cell  wall  polysaccharides  which  contain  a  high  proportion  of 
galacturonic  acids  and  which  are  used  after  extraction  in  food  industry  mutnlv  as 
gelling  agents  Their  structure  is  charach-rised  by  a  backbone  of  a-(l,4)-linked 
galacturonic  acid  residues,  which  are  partly  methvl-esterified,  with  some  associated 
neutral  sugars,  typically  L-arabinose,  D-galactose,  L-rhamnose  (1).  The  polygalncturonic 
backbone  may  be  interrupted  by  (1  -*2)-linked  rhamnose;  the  frequency  and  the 
regularity  of  these  interruptions  probably  have  a  profound  effect  on  the  gelation  of 
pectins  with  calcium  ions  (2).  Previous  works  based  mainlv  on  en/ymic  degradations 
of  pectins  led  to  the  conclusion  that  they  have  long  and  regular  uronic  regions 
("smooth")  and  rhamnose-rich  regions  ("hairy")  carrying  the  other  neutral  sugars  as 
side-chains  (3). 

We  have  studied  (4)  the  length  of  the  "smooth”  regions,  using  the  differences 
in  susceptibility  to  acid  hydrolysis  of  the  glycosidic  linkages.  Linkages  between  uronic 
acid  residues  are  notably  more  stable  than  those  between  an  uronic  acid  and  a  neutral 
sugar  and  this  leads  to  preferential  cleavage  of  the  linkages  between  galacturonic  acid 
and  rhamnose,  thus  liberating  relatively  whole  the  "smooth "  regions.  The  length  of 
the  "smooth"  regions  is  independent  of  the  origin  of  the  pectins,  but  the  varying 
proportions  of  rhamnose  (and  other  neutral  sug  rs)  shows  that  it  is  not  the  case  of  the 
"hairy"  regions,  in  which  some  repeating  units  could  also  be  found.  The  various 
pectins  consist  therefore  of  combinations  of  the  same  sub-units  in  different 
proportions.  The  beet  pectins  have  a  higher  proportion  of  rhamnogalacturonic  units 
in  their  "hairy"  regions  than  the  apple  pectins,  and  than  the  citrus  pectins  (5). 

/he  "smooth"  regions,  constituted  by  at  least  100  monomers,  can  be  associated 
through  calcium  ions,  leading  to  gelation  (6).  The  roles  of  intrinsic  parameters  (their 
degrees  of  methoxylation,  or  amidation,  substitution  patterns),  and  of  extrinsic- 
parameters  (concentration  in  pectins,  pH,  ionic  strength,  temperature)  have  been 
observed  through  phase  diagrams  (sol/gel/syneresis)  and  quantified  using  mainlv 
specific  electrodes  (7,  8).  The  amount  of  bound  calcium  monotonously  increases 
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whatever  the  physical  state  of  the  system  and  reaches  a  plateau,  the  value  of  which 
depending  on  the  extrinsic  parameters.  In  contrast,  the  concomitant  release  of  the 
sodium  ions  is  strongly  affected  by  the  phase  transition  It  was  also  shown  (9)  that  the 
binding  of  calcium  ions  showed  a  cooperative  character  in  the  presence  of  external  salt 
and  an  anticooperative  character  in  water  due  to  typical  polyelectrolyte  effects. 

This  study  illustrates  the  rdles  of  extrinsic  factors  in  the  calcium-induced 
gelation  of  pectin  and  also  allows  to  point  out  the  importance  of  the  stereospecificity 
in  the  binding  of  caldum  ions  to  pectins 
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INTERACTIONS  OP  ANIONIC  POLYSACCHARIDES  WITH  CATIONIC 
POLYPEPTIDES 

A.  KalovikovA,  S.  Bystricktf,  T.  sticzay 
Institute  of  Chemistry ,  Slovak  Academy  of  Sciences 
842  38  Bratislava,  Slovakia 


The  interactions  of  soee  acidic  polysaccharides 
(pectins,  O-acetyl  derivatives  of  pectate,  alginates  ) 
with  cationic  polypeptides,  mainly  with  polylysine 
enantiomers,  have  been  studied.  In  the  course  of 
interaction  the  conformation  of  polypeptide  changes 
from  a  disordered  to  a  compact  a-helical  arrangement. 
Therefore ,  the  complexation  was  investigated  by 
circular  dichroism  measurement  (CD).  It  was  found  that 
the  interaction  is  of  electrostatic  nature  and  the 
complex-formation  is  governed  by  the  stoichiometric 
ratio  of  charged  groups  of  both  interacting  components. 
The  decisive  factor  for  the  effective  complexation  is 
the  conformation  of  polysaccharide  in  solution.  In  the 
case  of  pectate,  polyguluronate  and  polymannuronate  the 
interaction  with  polylysine  enantiomers  was  found  to  be 
stereospecific,  O-acetyl  derivatives  of  pectate 

interact  with  both  enantiomers.  Moreover,  the 

complexation  efficiency  is  influenced  by  the  degree  of 
acetylation  (DA);  with  increasing  DA  the  efficiency  of 
complexation  decreases. 
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CHANGES  IN  POLYSACCHARIDES  AND  MECHANICAL  PROPERTIES 
OF  THE  CELL  WALL  DURING  AUXIN-INDUCED  CELL  EXTENSION 
Yoshio  Masuda 

Tezukayaaa  College,  Gakuen-ainaai ,  Nara  6 3 1 ,  Japan 

It  Is  generally  accepted  that  auxin,  either  endo¬ 
genous  or  exogenous.  Induces  cell  extension  by  chang¬ 
ing  the  mechanical  property  of  the  cell  wall,  such  as 
creep  or  stress  relaxation,  as  measured  by  a  variety 
of  aethods.  The  change  In  the  aechanlcal  property  Is 
brought  about  by  blochealcal  aodificatlons  of  cell 
wall  coaponents,  particularly  of  aatrlx  polysaccha¬ 
rides.  The  aatrlx  polysaccharide  composition  is  dif¬ 
ferent  between  graainaceous  and  dicotyledonous  plants. 
Beta- ( 1 , 3)  ( 1  ,*»  )-glucans  in  the  former  and  xyloglucans 
in  the  latter  seen  to  be  important  in  the  regulation 
of  auxin-induced  changes  in  the  cell  wall  and  hence 
cell  extension  (4,  6).  In  the  present  paper  the  role 
of  changes  in  xyloglucans  in  cell  wall  aodificatlons 
in  azukl  bean  (Ylgna  angularls )  epicotyls  will  be  dis¬ 
cussed. 

The  three-step  aodificatlons  at  least,  although 
overlapping,  are  involved  in  the  changes  in  the  cell 
wall  polysaccharides,  leading  to  cell  extension;  i.e. 
(A)  degradation  of  xyloglucan  molecules,  (B)  transgly- 
cosylatlon  in  xyloglucan  molecules,  and  (C)  synthesis 
of  cell  wall  polysaccharides  for  continued  growth. 

Firstly,  studies  using  antibodies  against  hepta- 
and  octasaccharides  of  xyloglucans  (3)  and  lectins, 
particularly  fucose-binding  lectins  (2),  as  specific 
probes  indicate  that  the  breakdown  of  xyloglucan  mole¬ 
cules  is  involved  in  auxin-induced  cell  wall  changes. 
Secondly,  the  role  of  transglycosylation  of  xyloglucan 
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molecules  In  growth  regulation  has  been  suggested  re¬ 
cently  (1,  7),  and  an  endo-zyloglucan  transferase 
(EXT)  has  been  Isolated  and  purified  from  apoplast 
liquid  of  asukl  bean  eplcotyls  (8).  Distribution 
of  EXT  proteins  and  EXT-mRNA  has  been  studied  in  azu- 
ki  bean  eplcotyls.  The  role  of  EXT  in  epicotyl  elon¬ 
gation  has  been  suggested.  Thirdly,  ODP-sugars  are 
formed  during  auxin-induced  growth  and  shown  to  be 
necessary  for  new  cell  wall  synthesis  which  is  requ¬ 
ired  for  continued  cell  extension  due  to  auxin  (5). 
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CHEMICAL  AND  ENZYMATIC  METHODS  FOR  THE  RELEASE  Of 
N-  AND  04JNKED  OUGOSACCHARIOES  FROM  GLYCOPROTEINS 
Dr.  Angela  Savage, 

Department  of  Chemietry,  University  College,  Galway,  IRELAND 

It  is  now  well  established  that  oligosaccharides  covalently  attached 
to  protein  can  have  many  roles  including  the  ability  to  act  as  "molecules  of 
intelligence''  (1]  and  a  dazzling  variety  of  structures  has  been  determined 
[2-4].  More  recently  there  has  been  increasing  interest  in  the  structures 
of  oligosaccharides  of  recombinant  glycoproteins  of  pharmaceutical 
interest  [5-7],  This  explosion  of  interest  is  attested  to  by  the  recent 
appearance  of  an  international  journal  and  a  number  of  volumes  devoted 
to  methodologies  in  the  area  of  Glycobiology  [8-10]. 

Structural  analysis  of  oligosaccharides  generally  requires  their 
initial  release  from  the  glycoprotein  backbone  Chemical  methods  include 
hydrazinolyis  [11,12]  and  ^-elimination  [13]  for  O-l inked  structures 

Enzymatic  methods  for  release  include  the  use  of  endo-p-N- 
acetylglucosaminidases  (endo-D  [14J,  endo-H  [15]  and  endo-F  [16])  which 
cleave  the  pi -4  linked  di-Af-acetytchitobiose  core,  while  the  Peptide-W*- 
(7V-acetyl-0-glucosaminyl)  asparagine  amidases  (PNGase  F  [17]  and  A 
[18,19])  cleave  the  amide  bond  between  the  GIcNAc  and  Asn. 

Endo-a-A/-acetylgalactosaminidase  D  from  Diplococcus  [20]  and 
A  from  AicaUgenes  [21  ]  are  limited  to  the  release  of  the  disaccharide 
Gaipi-3GalNAc  from  Ser/Thr  while  that  isolated  from  Streptomyces  [22]  is 
reported  to  release  some  additional,  larger  0-1  inked  oligosaccharides. 

The  relative  merits  of  the  chemical  and  enzymatic  methods  will  be 
discussed  along  with  the  substrate  specificities  of  the  various  enzymes 
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GLYCOSYLA1TON  OF  PROTEINS  IN  BAKER'S  YEAST  AND 
WHAT  IT  IS  GOOD  FOR. 

Martina  Gentzach,  Thomas  IramervoU,  Corinna  CappeUaro  and  Wklmar  Tanner 
Lebrstuhl  fur  ZeObiologie  und  Pflanzenphysiologie,  Universitit  Regensburg, 
93040  Regensburg,  Germany 

The  reactions  initiating  protein  N-glycosylabon  are  located  at  the  endoplasmic 
reticulum  and  they  are  conserved  from  yeast  to  man.  A  precursor 
oligosaccharide  attached  to  doUchyl  pyrophosphate  is  transferred  to  nascent 
protein  chains  within  the  ER  lumen.  Subunits  of  a  protein  complex  responsible 
for  this  transfer  reaction  have  been  identified  and  characterized  recently  by 
cloning  the  responsible  genes  (1-4).  Gene  disruptions  have  shown  that  protein 
N-glycosy labor  is  vital  for  yeast  cells  (2,3),  although  it  is  not  really  understood 
why. 

Protein  O-glycosylatkm  differs  in  fungal  ceils  from  that  of  higher  eucaryotes.  In 
baker's  yeast  the  initial  reaction  proceeds  in  the  ER  and  requires  Dol-P-Man  as 
sugar  donor.  The  gene  for  the  corresponding  protein  mannosyl  transferase 
(PMT1)  has  been  cloned  and  sequenced;  gene  disruption,  however,  did  not  turn 
out  to  be  lethal  (5).  The  null  mutants  were  able  to  still  O-glycosylate  proteins  in 
vivo,  although  at  a  reduced  rate,  indicating  the  existence  of  one  or  more  further 
genes.  In  cooperation  with  H.  Bussey's  laboratory  in  Montreal  the  PMT2  gene 
has  been  found  (M.  Lussier  et  al.,  in  preparation)  and  the  gene  product  has  been 
characterized  (6).  Recently  evidence  for  two  more  PMT -genes  in  yeast  has  been 
obtained,  as  well  as  indications  that  a  foil  knock  out  of  protein-O-glycosylation 
is  lethal. 

To  investigate  to  what  extend  saccharides  of  glycoproteins  are  of  functional 
importance  in  cell-cell  interaction,  the  g-  and  a-agglutinin,  two  cell  surface 
glycoproteins  of  S.cerevisiae  were  purified,  the  genes  cloned  and  the  interaction 
of  die  gene  products  studied  in  detail  (7).  The  data  obtained  indicate  that  sugar 
moieties  do  not  play  a  major  role  in  this  specific  ceil/ceil  interaction  process. 

Hypothetical  roles  for  protein  N-  and  O-glycosylatkms  will  be  discussed. 
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BIOSYNTHESIS  OF  POLYPRENOLS  AND  THEIR  GLYCOSYLATED 
DERIVATIVES  IN  ERGOSTEROL  MUTANTS  OF  S.cerevigise 

A.  Szkopirtska,  J.Rytka  and  Q. 

Institute  of  Biochemistry  and  Biophysics,  Polish  Academy  of 
Sciences  ,  Pawihskiego  5a,  02  106  Warszawa,  Poland 

Selected  thermosensitive,  ergosterol  auxotrophic  mutants  of 
S.cerev/sise,  le.  erg  mutants,  served  as  a  model  to  study 
biosynthesis  of  prenols  and  their  glycosylated  derivatives. 

Our  preliminary  experiments  showed  that  in  the  two  erg 
mutants  i.e  erg  8,  blocked  in  the  synthesis  of  mevalonic 
acid  pyrophosphate  and  erg  9,  blocked  in  6qualene  synthase, 
mannosylation  of  endogenous  dolichyl  phosphate  was  about 
four  fold  lower  as  compared  to  the  parental  strain.  However, 
addition  of  exogenous  dolichyl  phosphate  resulted  in  equal 
level  of  its  mannosylation  in  both  parental  and  mutants 
strains  indicating  that  the  anmount  of  endogenous  dolichyl 
phosphate  in  the  membrane  preparations  might  be  different  in 
the  mutants  as  compared  to  the  wild  type  strain.  Since 
we  did  not  find  differences  in  CTP-dependet  phosphorylation 
of  exogenous  and  endogenous  dolichols/ poly  prenols  between 
the  strains  we  indirectly  infer  that  the  de  novo  synthesis 
of  dolichyl  phosphate  in  sterol  mutants  is  impaired.  Thus, 
in  consequence  activity  of  cia-prenyltransferase,  the 
enzyme  catalyzing  condensation  of  isoprenyl  pyrophosphate 
(IPP)  to  the  allylic  substrate  -  preferential)'  farnesyl 
pyrophosphate  (FPP)  and  most  probably  by  subsequent 
addition  of  the  IPP  units,  catalyzing  synthesis  of  prenol 
pyrophosphates,  was  studied. 

Still  remains  unclear  why  cis-prenyltransferase  synthesizes 
a  family  of  polyprenols  of  different  chain  length.  We  have 
established  than  in  vitro  the  enzyme  catalyzes  synthesis  of 
a  family  of  free .  polyprenols  of  chain  length  between  10-16 
isoprene  units  in  the  wild  type  strain  and  the  mutants  erg  8 
and  erg  9.  Reaction  is  enhanced  by  addition  of  exogenous 
FPP.  Mutants  in  FPP  synthase  Le.  erg  20  and  the  strain 
bearing  erg20-2  gene  on  the  multicopy  plasmid  under  gal 
promoter  (DD94),  needed  exogenous  FPP  for  cis-prenyl 
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transferase  to  synthesize  polyprenols  in  vitro. 

Surprisingly  the  0094  construct  besides  normal  size 
yeast  polyprenols  synthesizes  prenologues  of  unusaual  for 
yeast  chain  length  up  to  30  isopene  residues. 

Experimental  work  aiming  to  explain  this  phenomenon  is 
currently  going  on. 
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TRANSFORMATION  OF  TRICHODERMA  WITH  YEAST  MANNOSYL- 
PHOSPHODOL1CHOL-SYNTHASE  GENE  LEADS  TO  THE  INCREASED 
SECRETION  OF  CELLULYTIC  ENZYMES 

J.  Kruszewska,  R.  Messner?  C.P.  Kubicek*  and  Q.  P«l«mj»»v»vk 
Institute  of  Biochemistry  and  Biophysics,  Polish  Academy  of 
Sciences,  Pawirtskiego  5a,  02-106  Warszawa,  Poland 

If. 

Technical  University  Wien,  Getreidemarkt  9,  A-1060  Wien, 

Austria 

It  has  been  postulated  that  exoprotein  secretion  by  the 
filamentous  fungus  Trichoderma  reeaei  is  related  to  their 
0-glycosylation.  We  have  established  that  mannosyl- 
phosphodolichol  synthase  (MPD-Synthase)  in  Trichoderma  like 
in  yeast  and  other  filamentous  fungi  is  a  key  enzyme  of 
0-glycosylation  and  its  activity  is  modulated  in  vivo  by  the 
factors  affecting  protein  secretion  i.e.  water  soluble  lipid 
precursors  Tween  80  and  choline,  ethanol  and  temperature  of 
cultivation. 

To  find  out  the  more  direct  relation  between  the  level  of 
MPD-Synthase  activity  and  cellulase  secretion  the  TU6  strain 
of  Trichoderma  was  transformed  with  yeast  MPD-Synthase  gene. 
Transformation  resulted  in  the  four  to  eight  fold  increase 
of  MPD-Synthase  activity  when  fungus  was  cultivated  in 
minimal  medium  (ammonium  sulphate  the  only  nitrogen  source). 

A  heterologous  expreaion  of  the  yeast  gene  was  confirmed  by 
the  results  of  Western  blott  analysis  and  the  results  of 
immunoprecipitation  of  the  enzyme  activity. 

The  effect  of  the  nutrient  composition  of  the  growth  media 
on  MPD-Synthase  activity  in  the  parental  and  transformed 
strain  as  well  as  on  the  one  from  Saccharomyces  cerevisiae 
was  compared.  Addition  of  pep  ton  or  urea  to  the  medium 
resulted  in  the  increase  of  synthase  activity  in  parental 
strain  and  remained  without  any  effect  on  transformed  one  or 
on  the  enzyme  from  yeast.  Among  the  factors  known  to 
increase  MPD-Synthase  activity  and  protein  secretion  only 
addition  of  ethanol  to  the  growing  medium  or  cultivation  at 
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37 °C  affected  poaitevely  MPDS  activity  both  in  the  parental 
and  transformed  strains.  Taken  together  the  activity  of 
MPD-Synthase  after  transformation  could  be  modulated  by  the 
growth  condition  of  the  fungus  in  a  manner  similar  rather  to 
the  enzyme  from  S.cerevisiae. 

The  most  striking  result  however,  was  4-S  time  increase  of 
protein  secretion  by  the  transformed  strain  as  compared  to 
the  parental  strain.  Since  we  didn’t  observed  the  direct 
effect  of  the  introduction  of  the  additional  copy/copies  of 
yeast  MPD-Synthase  on  the  overall  level  of  O-glycosylation 
measured  in  vitro  in  the  transformed  Trichoderma  cells,  the 
molecular  basis  of  this  observation  require  further 
investigation. 
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EFFECT  OF  BREFELDM  A  ON  STRUCTURE  Of  jHJdYS  ANO  BUSIBQ 
SYNTHESIZED  YEAST  MANNANS 

J.  Haptovi1,  V.  Farttai1,  B.  PodobovO2  and  V.  Batina2 
tamiatry.  Slovak  Academy  of  8ciencee,  842  38  Bratislava,  and 
of  Mtcrobnlogy,  Biochamiatry  and  Biology,  Faculty  of  Chemical 
Movak  Technical  University,  812  37  Bratislava,  Slovakia 

k  (BFA),  a  macrocycSc  fungal  antibiotic  is  known  to  inhibit  effectively  the 
case  in  eucaryotic  oaks.  The  Inhibitory  affect  consists  in  blocking  the 
retains  from  ER  to  Golgi  and  redistribution  of  Golgi-located  enzymes  to  the 
the  yeast  Candida  aftcans,  the  BFA  inhibits  the  secretion  of  add 
and  causes  an  accumulation  of  underglycosylated  enzyme  lacking  the 
outer  chain  in  the  cytoplasm  (3).  We  have  Investigated  the  effect  of  BFA 
r  of  mantwsytrenaferases  in  the  mannan  synthase  complex  by  analysing 
of  mannan  synthesized  both  in  vivo  by  intact  cells  and  in  vitro  by 
loiated  from  control  and  BFA-grown  celts  of  Candida  afcrcans.  The  results 

may  be  summarized  as  follows; 

1.  BFA  itself  at  a  concentration  of  up  to  100  pgftnl  has  no  effect  on  the  activity  of 
mannan  synthase  in  the  In  vitro  assay. 

2.  The  membranes  isolated  from  BFA-grown  (14pg/ml)  cells  had  2  -  3  times  higher 
specific  activity  of  mannan  synthase  than  membranes  from  control  cetts. 

3.  Manna  ns  synthesized  by  membranes  from  BFA-grown  cells  had  longer  O- 
gtycoskHcaily  linked  mannooHgosaccharides  and  longer  N-glycosidically  linked 
oligomannose  side  chains  than  mannans  synthesized  in  vitro  by  control 
membranes. 

4.  There  were  no  significant  differences  in  structures  of  mannans  isolated  from  intact 
control  ceils  and  from  BFA-grown  ceks. 
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A  GTP-BJNCXNG  PROTEIN  INVOLVED  IN  REGULATION  OF  YEAST  CELL  WALL 
OOGENESIS 

Enrico  Cabib,  Pietemella  C.  Mol,  Hee-Moon  Park  and  John  T.  Mullins. 
Laboratory  of  Biochemistry  and  Metabolism,  National  Institute  of  Diabetes 
and  Digestive  and  Kidney  Diseases. 

In  budding  yeast,  the  biogenesis  of  the  cell  wall  is  strictly 
synchronized  with  the  cell  cycle,  beginning  at  bud  emergence  and  ending  at 
daughter  ceil  maturation.  Controls  must  therefore  exist  to  regulate  the 
synthesis  of  cell  wall  constituents.  The  major  structural  component  of  the 
cell  waif  of  Saccharomyces  cerevisiae  is  a  linear  (1->3)-ji-D-glucan  that 
contains  some  (l-*6)-0-linked  branches.  Synthesis  of  the  linear 
polysaccharide  is  catalyzed  in  vitro  by  glucan  synthetase,  a  membrane- 
bound  enzyme  that  is  highly  stimulated  by  micromolar  concentrations  of 
GTP(1,2).  By  extracting  membranes  with  salt  and  detergent,  glucan 
synthetase  from  several  fungi  was  dissociated  into  two  fractions.  A  and  B. 
both  of  which  were  needed  for  activity  (3).  We  have  now  solubilized,  by 
stepwise  extraction,  both  fractions  from  S.  cerevisiae  and  shown  that  A  and  B 
plus  GTP  are  required  for  glucan  synthetase  activity.  Purification  of  the  A 
fraction  led  to  the  isolation  of  material  that  shows  dose  correspondence 
between  GTP-binding  and  glucan  synthetase-complementing  activity  during 
chromatography.  The  most  pu<  ‘?d  material  (fraction  A2)  showed  several 
bands  upon  SDS-polyacrylamide  gel  electrophoresis,  but  only  the  major 
band,  at  20  kDa,  was  photolabeled  by  azkto-GTP.  A2  complemented  B  in  the 
glucan  synthetase  assay,  but  GTP  was  no  longer  required.  The  requirement, 
however,  returned  when  A2  was  incubated  with  another  fraction  (Al), 
isolated  during  purification  of  A.  In  close  correspondence  with  the  increase 
in  GTP  requirement,  GTP  bound  to  the  protein  was  hydrolyzed  to  GDP.  Thus, 
Al  appears  to  act  on  A2  as  a  GTPase  activating  protein  (GAP)  in  the  same  way 
as  GAPs  act  on  many  other  G-proteins  belonging  to  the  Ras  superfamily  (4). 
We  conclude  that  A2  is  a  G-protein  that  regulates  (l-»3)-f)-giucan  synthesis 
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and  may  be  regulated  In  turn  by  the  GAP  protein.  These  are  probably  the 
(inai  step:  cf  a  regulating  cascade  that  goes  up  al  the  way  to  cell  cycle 
controls  and  acts  to  synchronize  cell  waH  biosynthesis  with  the  budding  cycle. 
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ROLE  OF  SACCHARIDES  AND  OLIGOSACCHARIDE  DEGRADING 
ENZYMES  IN  PLANT  DEFENSE  SYSTEMS.  James  D.  Anderson. 
Weed  Science  Laboratory,  Beltsville  Agricultural 
Research  Center,  Agricultural  Research  Service,  United 
States  Department  of  Agriculture,  Beltsville,  Maryland 
20705  USA. 

Oligosaccharides  as  well  as  simpler  carbohydrates 
can  play  major  roles  in  plants  including  defense  against 
pest  attack  to  regulating  plant  metabolism  [1] .  Some 
species  produce  specific  carbohydrates  that  help  protect 
them  from  insects,  e.g.,  sucrose  esters  {2J;  affect 
fruit  ripening  processes,  e.g.,  oligosaccharide  N- 
glycans  [3];  or  act  as  signals,  e.g.,  pectic  fragments, 
to  induce  hypersensitive-like  responses  II}.  Plants 
contain  specific  receptors  for  oligosaccharides  which 
are  known  to  induce  such  responses  [4] .  On  the  other 
hand,  some  solanaceous  plants  respond  to  the  fungal 
( Trichoderma  virlde)  cell  wall  digesting  enzyme, 
xylanase,  by  inducing  hypersensitive-type  responses 
including  ethylene  15),  chitinase  and  glucanase  [6] 
biosynthesis.  The  elicitation  of  such  responses  to  this 
fungal  xylanase  does  not  seem  to  be  caused  by  the 
production  of  biologically  active  oligosaccharides  [7] . 
However,  the  symptoms  induced  by  fungal  proteins  and 
oligosaccharides  as  well  as  other  elicitors  are  very 
similar,  e.g.,  ion  movement,  pH  changes,  phytoalexin 
production,  gene  transcription,  cell  death  and  tissue 
necrosis  [5] .  Possibly,  some  elicitors  share  a  common 
signal  transduction  pathway  that  is  recognized  by 
different  activated  receptors.  The  mechanism  by  which 
xylanase-sensitive  plants  respond  to  this  protein 
involves  regulation  by  a  single  dominate  gene  [8]  which 
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hasn't  been  report eu  for  other  elicitors.  A  model 
summarizing  what  is  known  about  the  action  of  xylanase 
is  presented  in  Figure  1. 


Figure  1.  Proposed  model  by  which  a  fungal  xylanase 
elicits  ethylene  biosynthesis  and  other  responses  in 
Xanthi  tobacco  (5] . 
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EVOLUTION  OF  SUBSTRATE  SPECIFICITY  AND  FUNCTIONAL 
DIVERSITY  IN  POLYSACCHARIDE  ENDOHYDROLASES 

Peter  B.  H«j  1and  Geoffrey  B.  Fincher^ 

1  School  of  Biochemistry,  La  Trobe  University,  Bundoora,  Victoria  3083, 
Australia;  ^Department  of  Plant  Science,  University  of  Adelaide,  Waite  Campus, 
Glen  Osmond,  South  Australia  3064,  Australia. 

Comparative  studies  on  the  substrate  specificities,  three-dimensional 
conformations  and  structural  features  of  corresponding  genes  provide  compelling 
evidence  that  the  (1— »3)-3~glucan  endohydroiases  (EC3.2. 1.39)  and  the 
(l-»3,l-*4)-|J-glucan  endohydroiases  (EC  3.2.1.73)  of  higher  plants  have 
evolved  along  a  common  ancestral  route.  The  evidence  further  suggests  that  the 
(l-»3,l->4)-|J-glucanase  genes  diverged  from  the  (l-»3)-|J-glucanase  gene 
family  during  the  appearance  of  the  graminaceous  monocotyledons. 

To  identify  catalytic  amino  acids  in  the  two  classes  of  enzymes,  specific 
epoxyalkyl  oligo-0-glucosides,  carbodiiraide  labelling  procedures  and  protein 
crystallographic  data  have  been  used  to  show  that  these  catalytic  amino  acids  are 
glutamic  acid  residues  which  occupy  highly  conserved  positions  in  the  primary 
sequences  of  the  enzymes.  Thus,  the  shift  in  substrate  specificity  has  been 
achieved  via  a  limited  number  of  point  mutations  that  have  led  to  amino  acid 
substitutions  along  a  deep  substrate-binding  cleft  that  traverses  the  surfaces  of  the 
enzymes.  The  two  catalytic  amino  acids  are  located  approximately  one-third  of 
the  way  along  the  cleft  and  the  distance  of  8.2A  between  the  (£  atoms  is 
consistent  with  the  proposed  mechanism  of  hydrolysis,  in  which  protonation  of 
the  glycosidic  oxygen  by  the  catalytic  acid  is  followed  by  stabilization  of  the 
intermediate  oxycarbonium  ion  by  the  catalytic  nucleophile. 

The  evolution  of  new  enzyme  specificity  enables  a  dramatic  shift  in  function. 
The  (l-»3)-0-glucanases  play  a  major  role  in  protection  of  the  plant  against 
potential  fungal  pathogens,  through  their  ability  to  hydrolyse  the  (1 — >3)— p— 
glucans  of  fungal  walls.  In  contrast,  the  (l->3,l-»4)-|}-glucanases  specifically 
hydrolyse  plant  cell  wall  (l-»3, 1  -»4)-{J-glucans  in  the  graminaceous 
monocotyledons  during  normal  wall  metabolism.  Thus,  one  class  of  fi-glucana.se 
degrades  fungal  cell  wall  polysaccharides  while  the  other  degrades  structurally- 
distinct  polysaccharides  of  plant  cell  walls. 
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PURIFICATION  AND  PROPERTIES  OF  ALTERNANASE  -  A  NEW 
TYPE  OF  a-1 ,3-a-l  ,6-GLUCANASE 

1P.  Biely,  2G.  L.  CM  and  2A.  Burgess-Cassler;  institute  of 
Chemistry,  Slovak  Academy  of  Sciences,  842  38  Bratislava, 
Slovakia;  2Biopofymer  Research  Unit,  National  Center  for 
Agricultural  Research,  Agricultural  Research  Service,  United  States 
Department  of  Agriculture,  Peoria,  Illinois,  61604,  USA 

A  newly  isolated  soil  bacterium,  tentatively  identified  as  a  Bacillus 
species,  was  found  to  be  a  constitutive  producer  of  a  novel  type  of 
giycanase  that  hydrolyses  in  an  endo-fashion  the  polysaccharide 
alteman,  an  a-1 ,3-a-1 ,6-glucan,  referred  to  in  the  literature  as  B- 
1355  dextran,  which  is  produced  from  sucrose  by  enzymes  of 
Lauconostoc  mesenterokies.  The  giycanase,  named  altemanase, 
was  purified  from  a  D-glucose-spent  culture  fluid  and  has  been 
characterized.  The  enzyme  shows  molecular  mass  of  100  000  and 
an  isoteiectric  posit  4.0.  The  enzyme  shows  maximum  activity  at  pH 
7  and  the  temperature  of  40  °C.  The  enzyme  is  stable  up  to  50  °C 
and  represents  another  a-giucanase  that  is  inhibited  by  EDTA  and 
activated  by  Ca2+  ions.  The  enzyme  is  specific  for  alteman.  The 
rate  and  extent  of  hydrolysis  of  other  a-giucans  tested  as  substrates 
were  negligible  to  those  of  the  polysaccharide  in  which  a-1 ,3- 
linkages  alternate  a-1 , 6-linkages.  The  enzyme  shows  relatively  low 
specific  activity  on  alteman  when  hydrolysis  is  followed  by 
determination  of  reducing  sugars.  The  reason  for  this  finding  is  that 
the  man  hydrolytic  products  of  alteman  are  non-reducing,  and 
curiously  enough,  cyclic  oligosaccharides. 
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ENZYMATICALLY  PRODUCED  CYCLIC  a (1-3)  AND  a(l  -*) 
LINKED  OLIGOSACCHARIDES  OF  D-GLUCOSE 


Gregory  L.  CM ,  Btopoiymr  Autarch  Unit,  National  Center  for  Agricultural 
Utilization  Research ,  Agricultural  Research  Service,  United  Statu  Department  of 
Agriculture,  IRIS  Norik  University  Street.  Peoria,  Illinois,  61604,  USA 

Peter  Bfely,  Institute  of  Chemistry,  Slovak  Academy  of  Sciences, 

Duhravska  cesta  9,  84258  Bratislava,  Slovakia 

A  new  type  of  bacterial  enzyme  hydrolyzed  akernan  (Leuconostoc  mesenieroides  NRRL  B- 
1355  freak*  S  damn,  an  akenuNiag  a(l~3),  a(l~6Hmked  D-gtucan),  to  give  rise  to  e 
series  of  oligosaccharides.  The  oligosaccharide  formed  in  the  greatest  proportion  was  e 
cyclic  tctrasaccharido  composed  of  D-glucose  linked  in  an  alternating  «(l  -3),  e(N6)- 
fashion  (See  Figure).  Other  saccharide  products,  fop"i4  in  leaser  included 

isomahoae  and  o-D-glucopyrsnosyl-(l-3)-«-I>-glucopyrsno«yl-(l-6)-D-glucosc 
Oligosaccharides  of  higher  D.P.  were  also  formed,  including  a  -D-glucosyiated  derivatives 
of  the  cyclic  tetrasaocharide.  The  structures  of  the  oligosaccharides  were  determined  by 
methylatioo  analysis,  chemical  ionisation  mass  spectrometry,  NMR,  FT-IR,  partial  acid 
hydrolysis,  and  enzymatic  degradation.  The  tctrasacchahde  has  been  crystallized,  and  has 
<■>  [«)Dn”  ♦  214°.  This  is  the  first  report  of  a  naturally  occurring  cyclic  tetrasaccharide. 


■t 


-  46  - 


INTERACTION  BETWEEN  XYLOQLUCAN  AND  CELLULOSE 

Takahisa  Hayashi 

Wood  Research  Institute,  Kyoto  University,  Gokaabo,  Uji,  Kyoto,  61 1  Japan 

Binding  of  xyloglucans  to  cellulose  microfibrils  may  occur  specifically  with 
structures  that  contain  1,4-0-glucosyl  linkages  in  polynen  with  a  conformation 
complementary  to  that  of  cellulose  (1).  Although  the  binding  capacity  of  cellulose 
microfibrils  is  dependent  on  the  surface  of  the  binding  area  of  the  microfibrils, 
xyloglucans  are  not  only  partly  embedded  in  but  are  also  partly  free  between 
microfibrils,  suggesting  cross-link  to  cellulose  microfibrils  (2). 

Xyloghican  oligosaccharides  were  isolated  with  various  degrees  of 
polymerization  (CKO  and  reduced  with  tri dated  sodium  borohydride.  The  3H- 
obgosaccharides  were  tested  for  their  ability  to  bind  to  amorphous  and 
microcrystaHine  celluloses  and  to  cellulose  filter  paper.  Although  neither  XXG, 
XXXG  and  XXFG  failed  to  land  to  the  celluloses,  binding  occurred  with 
oligosaccharides  with  DP  equivalent  to  more  than  four  consecutive  1 ,4-fJ-glucosyI 
residues.  The  extent  of  binding  to  the  celluloses  increased  gradually  from 
GXXXG  to  XXXGXXXGXXXG,  with  the  increase  in  the  DP  of  1.4-0-glucosyl 
residues. 
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Chemical  structures  of  xyloglucan  oligosaccharides 
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The  binding  of  xyloglucan-  and  cello-oligosaccharides  to  celluloses  can  be 
expressed  by  a  Langmuir  adsorption  isotherm,  in  which  the  levels  of  adsorption 
maximum  are  all  similar  but  very  low.  Although  an  adsorption  constant  increased 
in  the  DP  of  the  1,4-0-glucosyl  residues  of  xyloglucan-  and  cello-oligosaccharides, 
die  adsorption  constant  of  cellopeatitol  to  cdhilose  was  similar  to  that  of 
XXXGXXXGXXXG,  showing  lower  binding  for  xyloglucan  oligosaccharides  in 
spile  of  longer  1,4-0-glucosyl  residues.  The  binding  to  cellulose  of  pea  and 
Tamarindus  xyloglucans  also  obeys  a  Langmuir  adsorption  isotherm,  in  which  the 
level  of  adsorption  constant  with  pea  xyloglucan  (130  DP  of  1,4-^-glucosyl 
residues)  is  obviously  higher  than  that  with  Tamarindus  xyloglucan  (3,000  DP). 
The  level  of  adsorption  maximum  and  adsorption  constant  of  Tamarindus 
xyloglucan  was  decreased  gradually  from  3,000  DP  to  64  DP  of  1,4-^-ghicosyl 
residues  accompanying  the  decrease  in  the  DP.  This  shows  that  fucosylated 
xyloglucan  has  a  higher  adsorption  constant  to  celluloses  than  non-fucosylated 
xyloglucan  at  the  same  DP  of  1,4-fl-glucosyl  residues.  These  findings  indicate 
that  xyloglucan  binds  to  cellulose  by  mono-layer  and  fucosyl  residues  contribute  to 
the  increase  of  adsorption  affinity. 

Macromoiecular  complexes  composed  of  xyloglucan  and  cellulose  were 
produced  by  heating  amo>phous  cellulose  with  xyloglucan  in  water  at  temperatures 
above  160  °C.  The  extraction  of  xyboglucan  from  the  annealed  specimens 
required  concentrated  afleah  which  might  cause  microfibrils  to  swell.  Annealed 
specimens  obtained  by  heating  at  200  °C  had  a  somewhat  fiber-like  appearance 
even  though  mixtures  of  amorphous  celluloses  and  xyloglucan  were  completely 
amorphous  before  aimealling.  Annealing  occurs  specifically  between  amorphous 
celluloses  at  Ugh  temperatures,  where  xyloglucan  may  be  entrapped  into  die 
bundles  of  cellulose  fibers  during  fiber  formation  rather  than  bound  to  the  surface 
of  the  fibers  (3). 

References: 

1.  T  Hayashi,  MFF  Maisden  and  DP  Deliner,  Plant  Physiol.  83: 384  (1987). 

2.  K  Baba.  Y  Sone,  A  Misaki  and  T  Hayashi,  Plant  Cell  Physiol  35: 439  (1994). 

3.  T  Hayashi,  K  Baba  and  K  Ogawa,  Plant  Cell  Physiol  33: 219  (1994). 
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VOZmUM  TO  NUIIOCUUDM  Of  TO  WLMMt  C XLL 

HUL  NttlXX 

J.  8.  Grant  Raid,  Department  of  Biological  and 
Molacalar  Sciences,  University  of  Stirling,  Stirling 
PK94LA,  Scotland,  U.K. 

Tha  call  walls  of  higher  plants  consist  of  a 
microfibrillar  phasa  (callnlosa)  embedded  in  a  matrix, 
which  is  composed  mainly  of  polysaccharidas.  Tha 
machanical  propartias  of  tha  plant  primary  call  wall 
datarmins  to  a  large  extant  tha  textural  propartias  of 
fruits  and  vegetables,  and  it  ia  believed  that  wall 
machanical  propertiea  are  influenced,  at  least 
partially,  by  interactions  involving  the  matrix 
polysaccharides .  Much  is  known  about  the  molecular 
structures  of  tha  main  matrix  polysaccharides  in 
primary  call  walla,  yet  vary  little  information  is 
available  concerning  tha  importance  of  particular 
structural  features  in  determining  wall  mechanical 
propertiea.  One  approach  to  this  problem  is  to  seek  to 
altar  tha  structures  of  individual  matrix  poly¬ 
saccharides  in  predictable  ways  within  the  cell  wall 
of  tha  living  plant,  and  to  observe  any  changes  in 
tissue  mechanical  properties.  This  approach  is  being 
applied  to  the  xyloglucan  component  of  the  plant 
primary  cell  wall.  Bydrolytic  enzymes  with  high 
degrees  of  specificity  for  xyloglucan  are  being 
isolated  and  their  modes  of  action  characterised.  cDMA 
clones  encoding  these  enzymes  are  being  used  to  up¬ 
end  down-regulate  their  activities  in  transgenic 
target  plants.  This  talk  will  focus  mainly  on  the 
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characterisation  of  specific,  xyloglucan-acting 
enzymes,  isolated  from  germinated  nasturtium  seeds. 

In  the  nasturtium  seed,  a  non-fucosylated  xyloglucan 
is  present  in  large  amounts  in  the  cotyledonary  cell 
walls  (1).  It  is  a  cell  wall  storage  polysaccharide 
(2),  and  is  mobilised  after  germination  (1).  Four 
hydrolytic  enzymes  have  been  shown  to  co-operate  in 
the  mobilisation  of  nasturtium  xyloglucan  ( 1 )  :  a 
xyloglucan-specific  mndo-  ( l-»4 )  -B-glucanase  or 
xyloglucan  endo-transglycosylase  (3,4),  a  xyloglucan- 
specific  B-galactosidase  (5),  a  xyloglucan 
oligosaccharide-specific  a-xylosidase  (6),  and  a  B- 
glucosidase.  The  modes  of  action  of  these  enzymes 
individually  on  xyloglucan  will  be  described,  as  well 
as  their  cooperative  interaction  in  xyloglucan 
mobilisation.  The  ieolation  and  characterisation  of 
cDMA  clones  encoding  these  enzymes  (7)  will  be 
described  briefly. 

References t 

( 1 ) Edwards  M,  Dea  I  C  M,  Bulpin  P  V,  Reid  J  S  G  (1985) 
Plante  163 *  133-140.  (2)Reid  J  S  6  (1985)  Adv  Bot  Res 
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J  3:  701-711. 


50  ~ 


XYLOOLUC AN-DERIVED  OUCOSACCHARIDES  AND  THEIR  EFFECTS 
ON  ELONGATION  GROWTH  IN  PEA  EPICOTYLS. 

Waraeck,  H.  and  H.U.  Seitz 

Institute,  Auf  der  Murgeaatdle  I.  72076  Tflbingen,  FRO 

Xyloglucaas  of  carrot  cell  walls  were  used  as  a  source  for  oligosaccharides 
(XGOft)  of  defined  structures.  Some  of  these  XOOs  are  biologically  active. 
They  inhibit  the  growth  of  pea  epicotyb  in  the  zone  10  mm  under  the 

phtewila  hook  when  applied  by  the  wound  surface  via  the  incubation  medium 
Ethylene  is  not  induced  by  XGOs  and  consequently  can  be  excluded  as  a  signal 
trannlarrr  in  our  system.  Transport  studies  with  biologically  active,  tritium* 
labelled  XGOs  showed  that  the  labelled  material  is  transferred  to  the  apex.  This 
transport  seems  to  take  place  with  the  trmpirwkw  stream. 

Among  die  XGOs  tested,  XXFG  (XG9)  was  the  most  effective  compound.  It 
inhibits  NAA-  and  GA3*stioulaled  elongation  growth  as  well  as  "endogeneous" 
growth  (1).  Since  the  inhibitory  effect  is  independent  from  the  growth  regulator 
applied  to  the  sytem  the  XGOs  seem  to  interfere  with  basic  processes  during  cell 
wall  loosening.  In  carrot  cell  cultures  the  XGOs  confer  no  dicilor  activity  as 
can  be  demonstrated  using  PAL-acdvity  and  Ca^ -influx  as  indicators. 
Concerning  the  molecular  of  growth  inhibition  the  effect  of  XOOs 

on  wall-associated  peroxidase  isoenzymes  was  studied  using  carrot  cell  cultures 
and  pea  epicotyb.  In  an  early  response  (XXFG)  XG9  treatment  enhances  their 
catalytic  actividy  dramatically.  These  results  are  in  gum'  agreement  with  the 
hypothesis  of  reinforcement  of  the  wall  by  phenol -phenol  and  phenol- 
poly  saccberide  cross-linkages  (2)  leading  to  an  enhanced  stiffening  and  a 
reduction  of  elongation  growth. 

(1)  Waraeck,  H  ,  Seitz,  H.U.:  J.Exp.Bot.  44,  1105-1109  (1993) 

(2)  Fry,  S.C.:  Aann. Rev. Plant  Physiol.  37,  165  186  (1986) 
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uuxioa  umn  raocroti  a»  orbrolooical  nonxms  or  ns 
NuatcciuiM  Ajmcn  or  raijtm  rmr  (vi) 

Shousun  Sxu,  Slmalr  By ■  tricky,  Audrey  Stone,  and  John  Robbins 
Rational  Institutes  of  Health,  Bethesds,  HD  (U.  S.  A.) 

Institute  of  Cheat e try ,  Slovak  Acadeay  of  Sciences,  Bratislava 
(Slovak  R» public) 

The  capsular  polysaccharide  of  Salaonalla  typhl  (VI)  Is  a 
linear  hoawpolyaer  of  poly-o(l-4)GalpAKAc  variably  O-acetylated  at 
the  C-3  position.  Antibodies  elicited  by  this  antigen  confer 
protection  against  typhoid  fever  (1).  The  relation  between  the 
iaaunologlc  properties  and  structure  of  Vi  was  investigated  by 
carboxyl  reduction,  O-daacetylation.  The  laaunogenlclty  of  Vi  was 
closely  related  to  its  degree  of  0  acetylation.  Partial  0- 
deacetylatlon  slightly  increased  ianunogeniclty ;  conplete  0- 
deacetylatlon  elieinated  the  lanunogenlclty  of  Vi.  Carboxyl 
reduction,  in  contrast,  had  a  coaparatlvely  alight  effect  upon  both 
the  ianunogenicity  and  antigenicity  of  Vi  (2). 


Iaaunogen 

OAc/Vl 

Vi  Antibodies  in  Mice 

(2.5sx) 

(1  Rgl/ROl) 

(jq/al.  All - 

Vi 

62 

3.56 

Vi-deQAci 

45 

4.39 

Vi-deOAc, 

30 

2.51 

Vi-deOAc, 

1 

<0.1 

Vi*C|«dHMd 

43 

3.43 

The  Courtauld-Koltun  space -filling  aodel  of  a  pentaaer  of  Vi 
deaonstrated  that  the  bulky  nonpolar  0-acetyls,  which  protrude  in 
rows  on  both  sides,  asks  up  aost  of  the  surface.  The  carboxyls  are 
less  exposed  and  are  partially  shialded  by  tha  0-  and  N-acetyls. 
The  aolecular  aodel  was  further  verified  by  binding  studies  with 
counter  ions  and  bulky  nucleophile  (3).  Potentioaetric  titrations 
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with  K+  and  Ca++  hydroxides  showed  that  tha  difference  in  the  free 
energy  of  binding  between  tha  two  cations  (AGCaI)  was  inversely 
proportional  to  tha  degree  of  O-acetylatlon.  Siwilar  cationic 
effects  were  found  when  Measuring  circular  dichroism. 

Poliowing  the  understanding  of  ii  inn  logic  roles  of  the 
substituents  on  Vi,  a  samisynthetic  vaccina  was  prepared  froa 
pectin  (4).  Pectin,  a  linear  homo  polymer  of  poly(l-4)-e-CalpA  with 
<5%  neutral  sugars,  was  O-acetylated  at  both  C2  and  C3  positions  to 
mimic  the  structure  of  Vi.  The  O-acetylated  pectin  (OAcPec) 
precipitated  with  antiserum  against  Salmonella  typhi  (5).  However 
unlike  Vi,  the  04c  Pec  was  not  limn  genic  in  laboratory  animals 
probably  due  to  its  smaller  airs.  OAcPec  covalently  conjugated 
with  tetanus  toxoid  elicited  VI  antibodies  in  mice  and  reinjection 
elicited  a  booster  response. 


Iamunogen 

VI  Antibodies  in  Mice 

(eg/ml) 

(2.5«y/lnlactlon) 

1  Injection 

2  IoJtctlgm 

3  Ipjoctlgni 

Vi 

0.65 

0.76 

Not  Done 

Vl-rEPA, 

0.85 

17.1 

12.7 

OAcPec 

<0.03 

0.04 

Not  done 

OAcPec -TTk 

0.98 

5.47 

6.29 

OAcPec -TT, 

0.87 

7.65 

5.29 

a,b,c  are  polysaccharide-protein  conjugates 
OAcPec  has  some  advantages  over  the  Vi  because  it  can  be  measured 
by  standardised  colorimetric  assays  and  also  forms  more  soluble 
conjugates  with  proteins  than  VI. 
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STRUCTURAL  FEATURES  OF  THE  LIPOPOLY8ACCHARIDE  ARTIOERS 
OF  COX  I  ELLA  BURRETI I  IE  PRASE  I  AID  PRASE  II 


Rudolf  Tout  and  Cadovit  SkultAty 

Department  of  Rickettsiae,  Institute  of  Virology,  Slovak 
Academy  of  Sciences,  DgbravskA  cesta  9,  842  46 
Bratislava,  Slovak  Repnblic 

Q  fever  is  a  soonosis  caused  by  Coxiella  burnetii,  which 
is  an  obligate,  intraphagolysosomal  parasiting  bacterium 
found  worldwide.  In  C. burnetii,  the  lipopolysaccharide 
( LPS)  is  present  as  a  structural  component  of  the  outer 
membrane  of  the  cell  envelope.  In  order  to  elucidate  the 
biological  function  of  C. burnetii  LPS  in  relation  to  its 
structure,  the  LPSs  from  both  virulent  (LPS  I)  and 
avirulemt  (LPS  II)  phases  are  being  investigated  in 
detail  for  their  composition  and  chemical  structure. 

The  LPS  II  was  found  of  the  rough-type  and  contained 
D-nmnnose,  D-glycero-D-mannoheptose ,  Edo,  and 
D-glucosaaine  in  a  molar  ratio  of  2:2:3:2,  respectively. 
Based  on  the  combined  results  of  nethylstion-linkage 
analysis,  FAB-MS,  and  E8-NS ,  a  structural  model  for  the 
LPS  II  has  been  proposed.  In  contrast,  the  LPS  I  is 
phenotypical ly  smooth  and  has  heterogenic 
O-polysaccharide  chains.  Two  unusual  sugars,  namely 
virenose  (6-deoxy-3-C-nethyl-gulopyranose)  and  dibydro- 
hydroxystreptose  (3-C-( hydroxymethyl ) -lyxof uranose )  have 
been  found  in  the  LPS  I  in  a  considerable  amount.  Based 
on  passive  hemolysis  tests  with  rabbit  anti-phase  I  cell 
serum  both  sugars  represent  the  immunodominant  sugars  of 
the  LPS  I.  They  are  located  in  terminal  positions  of  the 
O-polysaccharide  chain. 
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ACTIVE  SITES  OF  DERMATAN  SULFATE  FOR  HEPARIN  COFACTOR  II. 

ISOLATION  OF  A  NONASACCHARIDE  FRAGMENT  CONTAINING  FOUR 
DISACCHARIDE  SEQUENCES  [a-L-lDURONIC  ACID  2-O-SULFaTE 
(U)  0-D-N-ACETYLGALACTOSAMINE  4-SULFATEJ 

G  Mascellani  *  L  Liverani  a,  A.  Preie  a,  G  L  Bergonzini  a,  P  Bianchini  a , 

L  Silvestro  b,  G  Torn  c,  A  Bisio  c,  M  Gucrrinic  and  B  Casu  c 

a  Opocrtn  R.  &  D.  laboratories ,  Modena,  Italy;  b  Respharma  Pharmacological 
Research.  Turin.  Italy;  c  G.  Ronzotu  Institute  for  Chemical  and  Biochemical 

Research,  Milan ,  Italy 

Dermatan  sulfate  (DS)  is  a  glycosaminoglycan  with  anticoagulant,  profibrinolytic 
and  antithrombotic  properties,  associated,  at  least  in  part,  with  its  ability  to  inhibit 
thrombin  by  potentiating  Heparin  Cofactor  U  (HCII)  The  structure  of  DS  is 
largely  accounted  for  by  the  repeating  disaccharide  sequences  |IdoA- 
GalNAc4S03l,  where  Ido  A  is  a-L-iduronic  acid  ami  GaINAc4S03  is  N-acetyl-/3- 
D-galactosamine  4  0- sulfate,  linked  1,3  and  1,4,  respectively  However,  the 
activation  of  HCII  is  prevalently  associated  with  minor,  oversulfated  sequences, 
which,  in  beef  mucosal  and  pig  skin  DS,  are  prevalently  |ldoA2S03- 
GaiNAc4S03l  The  longest  of  these  sequences  so  far  isolated  as  structurally 
homogeneous  fragments  contained  three  M0ASO3  residues  |M  M  Maimone  and 
D  M  Tollefsen.  J.  Biol.  Chem.  1990,  265,  18263-18271,  G.  Mascellani  et  al , 
Biochem  J.  1993,  296,  639-6481 

Since  the  *H-NMR  spectra  of  DS  fV  Bossennec,  M  Petitou  and  B  Perly, 
Biochem  J  1990,  267,  625-6301  show  two  signals  (in  the  5.2  ppm  region) 
associated  with  H-l  of  IdoA2S03  residues,  the  present  work  was  addressed  to 
quantity  these  residues,  and  identify  the  sequences  in  which  they  are  incorporated 
The  content  of  IdoA2SC>3  of  a  number  of  DS  of  different  origin  was  determined 
by  integration  of  the  corresponding  H-l  signals  in  the  500  MHz  spectra,  as  well  as 
by  HPLC  analysis  of  disaccharides  obtained  by  exhaustive  cleavage  with 
Chondroitinase  ABC.  Both  sets  of  data  showed  a  good  correlation  with  the  HCI1- 
mediated  inhibition  of  thrombin  Controlled  Smith  degradation  of  a  beef  mucosal 
DS  afforded  fragments  which  were  separated  by  gel  filtration  on  Ultrogel  AcA  202 
and  further  subffactionated  by  ion-exchange  HPLC  on  Spherisorb  10  SAX.  The 
structure  of  the  longest  of  these  fragments  was  characterized  by  HPLC  analysis  of 
digests  with  Chondroitinase  ABC,  mono-  and  two-dimensional  NMR  and  mass 
spectroscopy  The  fragment  consisted  mainly  of  the  nonasaccharide  GalNAc4SC>3 
[IdoA2S03-GalNAc4SC>3l4-R,  where  R  is  the  remnant  of  a  glycol-split  uronic 
acid  Taken  together  with  data  on  IdoA2S03  contents  and  NMR  analysis  of 
smaller  oligosaccharides  obtained  in  previous  work,  these  results  suggest  that  the 
relative  area  ratio  of  the  two  'H  signals  in  the  5.2  ppm  region  essentially  reflect 
the  molar  ratio  between  internal  and  "external''  IdoA2SC>3  residues,  i.e.,  the 
average  lenght  of  the  |IdoA2S03-GalNAc4S03]  sequences. 
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AMTIMUTAGENIC  EFFECTS  OF  GLUCANS 

D.  Chorvatovidova  and  J.  5andula+,  Institute  of 
Experimental  Pharmacology ,+ Institute  of  Chemistry, 
SASc,  Bratislava,  Slovak  Republic 

Glucan,  the  component  of  most  yeast  and  fungus  cell 
trails,  belongs  to  the  naturally  occurring  agents  with 
stimulating  effects  on  the  defense  mechanism  of  the 
organism.  Carboxymethyl  derivatives  of  glucan  (CMG) 
were  shown  to  trap  OH*  radicals  (1).  The  OH*  radical 
is  highly  reactive  and  with  respect  to  biological 
consenquences ,  it  is  regarded  to  be  the  most  important 
radical  (2).  Since  the  trapping  of  free  radicals  seems 
to  be  one  of  the  most  promising  approaches  in  the 
theory  of  antimutagenesis  and  anticarcinogenesis  (3), 
we  studied  antimutagenic  effects  of  glucans  developed 
at  the  Institute  of  Chemistry,  SASc,  Bratislava.  The 
results  of  the  first  experiments  demonstrated  the 
suppressing  effects  of  three  derivatives  of  CMG  on  the 
frequency  of  micronuclei  (MN)  in  polychromatic 
erythrocytes  (PCE)  of  A/Ph  mouse  bone  marrow  induced 
by  6.5  Gy  of  Co60  irradiation.  In  concordance  with 
other  authors  (1  and  4),  the  derivative  with  the 
highest  degree  of  substitution  was  found  to  be  the 
most  effective.  The  same  suppressing  effects  of 
intraperitoneally  (i.p.)  or  intravenously  (i.v.) 
administered  CMG  derivatives  were  observed  on 
cyclophosphamide  induced  frequency  of  MN  in  PCE  in 
bone  marrow  of  Swiss  mice.  The  protective  effects  of 
CMG  may  be  explained  by  their  ability  to  trap  OH' 
radicals  and  thus  to  decrease  the  clastogenic  effects 
of  mutagens.  The  results  may  be  useful  for  therapeutic 
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application  of  glucans  with  radio-  and  chemotherapy . 
Due  to  its  structure,  sulfoethylglucan  (SEG)  was 
chosen  to  decrease  the  mutagenic  effect  of  hexavalent 
chromium  (CrVl).  SEG  administered  i.v.  or  i.p. 
simultaneously  with  i.p.  CrVl  decreased  the  frequency 
of  KN  in  PCE  of  ICR  mice.  Even  more  pronounced  effect 
was  achieved  by  SEG  pre treatment  24  prior  to  CrVl 
administration.  The  mechanism  of  the  protective 
effects  of  SEG  could  be  explained  either  by  the 
formation  of  Cr  ion  complexes  with  sulfoethyl  groups 
of  the  glucan  or  by  the  scavenging  ability  of  SEG  to 
trap  OH’  radicals.  The  results  of  our  recent 

experiment  with  chitin-glucan  (CHG)  against  CP 
mutagenicity,  which  proved  to  be  effective  only  by 

i.p.  and  i.v.  yet  not  by  orally  administered  CHG,  seem 
to  indicate  the  failure  of  such  high  molecular  weight 
molecules  to  pass  through  the  gastrointestinal  tract. 
All  the  presented  results  suggest  a  potentially 
beneficial  effect  of  glucans  used  as  antimutagens. 

References: 
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MOLECULAR  MECHAMCS  A NO  SOLVATION  ENERGY 
CALCULATIONS  OF  GLYCYL  HEPARIN 


J.  Gajdoi*,  M.  RagezzP  and  D.  R.  Ferro** 

•Institute  of  Chemistry,  Slovak  Academy  of  Sciences,  SK-84238  Bratislava 
(Slovakia),  ^stituto  di  Chimica  date  Macromoiecoie  del  C.N.R,  via 
E  Baseini  15,  1-20133  Milano,  (Italy) 

It  had  been  previously  reported  that  under  aftcaNne  conditions,  heparin 
undergoes  regio-  and  stereospecific  epoxktetion  of  a-L-Wuronic-2-O- 
sulfate  residues.  A  nudeophffic  addition  on  heparin  epoxide  yields 
N-giycyi  heparin,  an  anticoagulant  agent  Its  conformational  behaviour 
may  influence  the  interaction  with  membrane  proteins  and  therefore  the 
biological  properties  of  giycyi  heparin. 

The  conformations  of  models  of  the  glycyl-derivative  of 
glycosaminogiycan  heparin  have  been  studied  by  molecular  mechanics 
calculations  using  the  program  CHAMP(93)  (Conformational  (Hyper) 
Analysis  Milan  Package,  aftich  was  developed  at  I.C.M.  C.N.R.  by  D.  R. 
Ferro  and  M.  Ragazzi).  Net  atomic  charges  which  are  necessary  for 
calculation  of  the  electrostatic  contribution  of  the  strain  energy  were 
assigned  according  previous  results.  Two-dimensional  relaxed  (complete 
optimization  of  all  degrees  of  freedom  during  rotation)  contour  maps  of  the 
conformational  potential  energy  as  a  function  of  the  linkage  glycosidic 
torsional  angles  <p  and  y  were  calculated.  We  examined  also  the 
influence  of  solvent  effect  on  preferred  conform ers  of  giycyi  heparin. 
However,  for  charged  molecules  the  calculation  of  overall  dipole  moment 
is  dependent  on  the  origin  of  coordination  system.  To  avoid  this  difficulty 
we  used  the  procedure  which  shifted  the  origin  of  coordination  system  into 
center  of  mass  of  a  molecule.  Then  the  molecule  was  oriented  in 
direction  of  its  principal  moment  of  inertia  along  the  main  axes.  As  well  as 
quadrupole  moment  was  calculated  in  translated  coordinates. 
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THEORETICAL  CONFORMATIONAL  STUDY  OF  HEPARIN  EPOXIDE 
IN  AQUEOUS  SOLUTION 


J.  Gajdoft*,  O.  R.  Ferro  and  M.  Ragazzi 

Istituto  di  Chimica  detie  Macromolecoto  del  C.N.R,  via  E.  Bassini  15. 
1-20133  Milano,  (Italy),  ‘Permanent  addrees:  Institute  of  Chemistry,  Slovak 
Academy  of  Sciences,  SK-84238  Bratislava  (Slovakia) 


A  biological  function  of  ottgo-  and  polysaccharides  is  linked  with  their 
three-dimensional  structure  (conformation).  In  order  to  interpret  the 
experimental  NMR  data  and  to  define  the  conformational  properties  of  the 
polymer  chain,  a  number  of  oligomeric  models  of  heparin  epoxide  were 
studied  by  means  of  molecular  mechanics.  Ad  hoc  force-field  parameters 
for  the  oxirane  ring  were  included  in  the  calculations. 

Preliminary  results  indicated  the  preference  of  the  SRq  ring  form  of  2,3- 
anhydro-a-L-guiuronic  add  residue  over  the  alternative  °H5  conformer. 
Moreover  the  crystal  structure  of  file  corresponding  1 -methyl  derivative  is 
wen  reproduced  by  calculation.  The  same  force  field  was  used  for  an 
exhaustive  analysis  of  two  dimers,  two  trimers  and  one  pen  tamer.  Two 
dimensional  (<p,  y)  maps  of  the  dimers  showed  the  location  of  the 
energetically  favoured  con  formers;  these  were  used  as  the  starting  points 
for  building  higher  homologs.  In  agreement  with  the  relaxation  NMR  data, 
the  results  indicate  a  significant  flexibility  of  tire  polymer  chain.  The 
solvent  effect  on  preferred  conformers  has  been  analyzed.  The  same 
charge  distribution  has  been  used  as  with  molecular  mechanics 
calculations  of  isolated  molecule. 


Supported  by  Alfa  Wassermann  S.p.A.,  Research  Department. 
Bologna  (Italy) 
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MOTIONAL  PROPERTIES  OP  HEPARIN  EPOXIDE  IN  AQUEOUS 
SOLUTION:  NMR  RELAXATION  STUDY. 


M  Hricovini**,  M  Guerrinr*  G  Toni*.  S.  PW1,  F.  Ungareflib 


*  Isdtuto  Sdentifico  di  Chimica  e  Biocfaimica  *G.  Ronzoa*,  via  G  Colombo  81,  I- 
20133  Milano,  bAHh  Waaaermann  SpA,  Research  Department,  via  Ragazzi  deP99  $, 
1-40133  Bologna  (ItalyX  *On  leave  from  the  Institute  of  Chemistry,  Slovak  Academy 
of  Sciences,  SK-84238  Bratislava  (Slovakia) 


*H  and  13C  NMR  relaxatioa  measurements  at  various  magnetic  fields  have  been  used 
to  characterize  the  nature  of  overall  and  internal  motions  in  heparin  epoxide  in  aqueous 
solution.  Homonudear  two-dimensional  NOESY  experiment  showed  considerable 
large  number  of  cross-relaxing  protons  in  the  molecule.  The  inter-proton  distances 
calculated  from  NOE  data  were  compared  with  those  obtained  by  molecular  mechanics 
calculations  Several  discrepances  between  the  experimental  and  the  theoretical  inter¬ 
proton  distances  as  well  as  the  variations  in  the  ,3C  spin-lattice  relaxation  times, 
measured  at  two  magnetic  fields,  indicated  that  the  polysaccharide  tumbles 
amaotropically  in  solution.  The  rates  of  overall  and  internal  motions  as  well  as  the 
order  parameters  have  been  calculated  using  a  model-free  spectral  density  function. 
The  numerical  values  indicate  that  the  correlation  times  which  characterize  overall 
molecular  motion  are  outside  the  extreme  narrowing  limit  (x  =»  8xlO*10  s  and  x  * 
4.2x1  CT*  a)  and  that  internal  motion  correlation  time  is  on  a  picosecond  timescale. 
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PT-nt  SPECTROSCOPY  STUDY  OP  THE  HYDRATION 
OP  S“( l->4 )-D-XYLAMS  AMD  RELATED  OLIGOSACCHRIDBS 

M.  U6urikovi,  M.  Mathlouthi* ,  J.  Hirsch 
and  A.  EDrlngarovd 


Institute  of  Chemistry,  Slovak  Academy  of  Sciences 
942  39  Bratislava,  Slovakia 
Laboratolre  de  Chiaie  Physique  Indus  trie lie, 
Faoultd  dee  Sciences,  University  de  Reims 
Champagne ■  Ardenne,  BP  347,  51062  Reims  Cddex,  France 


PT-IR  spectra  wars  r scented  tor  xylan  and  related 
oligosaccharide  nodals  after  equilibration  at 
relative  tumidities  between  76  and  98%,  as  well  as 
for  the  titled  carbohydrates  in  dilute  aqueous 
solutions.  Three  ranges  of  wavenusbers  (1550-1700), 
1480-1200),  and  (1200-950)  cm”1  corresponding  to  the 
vibrational  sodas  of  t(0B),  l(CCH)  and  MCOH), 
res-  -cively ,  ware  investigated  and  the  ratios  of 
integrated  intensities  were  established  and  found 
useful  for  differentiation  of  the  behaviour  of  the 
studied  saaples.  Correlations  between  the  obtained 
results  and  the  structural  features  of  the  studied 
solacules,  including  conf orsation ,  type  and  position 
of  the  interglyoosidic  bonds  ware  found.  The 
crystallisation  and  hydration  of  the  node  Is  was 
discussed  in  relation  to  intranolecular  H-bond 
formation  and  to  the  ability  to  bound  certain  amount 
of  structure  water. 
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FT  nt  STUDY  OF  TBS  EFFECT  OF  EYDRATXOM  OF  THE  STRUCTURE 
OF  MONO-  AMD  OLIGOSACCHARIDES  IN  AQUEOUS  SOLUTION 

M.  Mathlouthi  and  M.  Kadurdkovd* 

Laboratoire  Chi aim  Physique  Industrial le,  Pac.  des 
sciences  UKCA,  BP  347,  51062  Belas  Cedes,  France 
Peraanent  address :  Institute  of  Chemistry,  Slovak 

Acadeay  of  Sciences,  842  38  Bratislava,  Slovakia 

The  nature  and  extant  of  conformational  changes  due  to 
solvation  in  modal  systems  were  studied  using  FTIR-ATR 
spectroscpy.  Infrared  spectra  of  trehalose  (al->l ) , 
maltose  (al->4),  melibiose  (al->6),  sucrose  (al->2), 
raffinose  (al->6,al->2) ,  stachyose  (al->6,al->6,al->2) , 
xylobiose  (al->4)  and  lactose  (pi->6),  as  well  as  their 
constituent  monosaccharides  were  recorded  for  aqueous 
solution  in  the  whole  range  of  concentration  ( 5-80% , 
w/w)  from  dilute  to  saturated  state. 

The  ratio  of  integrated  intensities  in  the  spectral 
regions,  particularly  sensitive  to  conformation 
modification,  i.g.  6  (COH)  and  6(CH)  vibrations 
( 1180-950  and  1480-1200  cm'1),  respectively,  is  computed 

and  correlated  with  concentration.  The  changes  in  band 
shapes  show  that  effect  of  hydration  derived  from  the 
spectral  data  is  not  linear  in  function  of  concentration 
but  is  rather  conformationally  dependent.  The  sugar 
hydration  which  is  affected  by  the  number  of  equatorial 
hydrogen  groups  [1]  can  be  followed  by  IR  spectra  as  well 
as  the  role  of  the  CH20H  group  and  of  the  ring  size. 

[1]  H.  Uedaira,  M.  IJcura,  H.  Uedaira:  Bull.chem.Soc.  Jpn. 

62  (1989)  1-4. 
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COMPARATIVE  INTERACTIONS  OF  MAGNESIUM  AND  CALCIUM 
COUNTERIONS  WITH  POLYGALACTURONIC  ACID 

A.  Malovl kovd* ,  M.  Rinaudob,  M.  Mllasb 
“institute  of  Chemistry,  Slovak  Academy  o£  Sciences 
842  38  Bratislava,  Slovak  Republik 

bCentre  de  Recherches  sur  les  Macromoldcules  Vdgdtales, 
CNRS,  F— 38041  Grenoble  cede*  9,  France 


The  results  of  the  study  of  comparative  interactions  of 
magnesium  and  calcium  counterions  with  carboxyl  groups 
of  polygalacturonic  acid  employing  potent iome try , 
conductimetry,  ultracentrifugation,  and  circular 
dichroism  are  presented.  The  measurements  have  been 
performed  in  salt  free  solutions.  It  can  be  concluded 
from  the  results  obtained  that  binding  of  these 
divalent  counterions  is  of  different  nature.  While 
magnesium  counterions  interact  with  polygalacturonic 
acid  electrostatically  without  any  cooperativity,  in 
the  case  of  calcium  counterions  the  strong  interchain 
cooperative  interaction  associated  with  a 
conformational  change  of  polygalacturonate  chain  is 
again  demonstrated. 
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ISOLATION  AMD  CHARACTERISATION  OF  THE  EASILY  EXTRACTABLE 
POLYSACCHARIDE  COMPONENTS  OF  Cistanche  desert icola  Y.C.Ma 

R.  Reran*,  A.  Ebringerovd,  J.  Alfdldi,  v.  Pitoprst? 

Institute  of  Chemistry,  Slovak  Academy  of  Sciences, 
842  38  Bratislava,  Slovakia 
Permanent  address:  Institute  of  Chemistry,  Mongolian 
Academy  of  Sciences,  Vlan-Batar,  Mongolia 

Cistanche  deserticola  Y.  C.  Ma.  is  a  holoparasite 
growing  on  the  roots  of  tha  snail  tree  Haloxylon 
ammodendron  which  is  widely  distributed  in  the  Gobi 
desert.  Pharmacological  studies  carried  out  by 
a  Mongolian  group  have  shown  that  the  decoction  of  the 
Cistanche  herba  exhibits  anabolic,  antistress  and 
adaptogenlc  activities.  As  the  last  mentioned  properties 
might  be  localized  in  some  of  the  carbohydrate  components 
of  the  drug,  polysaccharide  fractions  have  been  isolated 
from  the  subterraneous  part  of  Cistanche  herba  by 
a  sequential  extraction  procedure  using  methanol,  cold 
water,  hot  water,  0.0  M  NaOH,  and  0. l  m  EDTA.  The 
isolated  polysaccharides  were  fractionated  by  CTAB  - 
precipitation,  gel  and  anion-exchange  chromatography. 
Based  on  the  sugar  composition,  methylation  analysis  and 
NMR  spectroscopic  data,  it  was  shown  that  the  bulk  of  the 
easy  extractable  polysaccharide  fractions  is  composed  of 
a-l , 4-D-glucan ,  L-arabino-D-galactan ,  4-O-methyl-D-gluc- 
urono-D- xylan  and  pectic  polysaccharides.  Structural 
features,  suggested  to  be  involved  in  various 
immunological  activities1,  have  been  found  in  some  of  the 
above  mentioned  fractions. 

1Kiyohara  H. ,  Cyong  J.C.,  Yamada  H. :  Carbohydr.  Res.  193 
(1989)  201. 
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p-cMBoanansTL  derivatives  or  d-xylams: 
8YMTHB8I8  AMD  STRUCTURE 


A.  Ebrlogtrovi,  S.  MovotnA,  S.  HromAdkovA  ,  B.  Macho vA 

Institute  of  Chemistry,  Slovak  Academy  of  Sciences, 
842  38  Bratislava,  Slovakia 

The  knowledge  of  the  Molecular  properties  of  xylans  is 
of  fundamental  importance  not  only  for  practical 
applications  of  these  biopolymara,  but  also  for  the 
understanding  of  their  physiological  role  in  plant  and 
human  organisms.  Most  of  the  isolated  xylans  show 
a  linear,  low-branched  backbone  and,  thorefore,  a  high 
density  of  hydrogen  bonds  in  their  solid  state.  These 
features  are  suggested  to  be  responsible1  for  the  low 
solubility  of  xylans  in  water  and  classical  solvents  what 
limits  their  practical  applications  and  causes  troubles 
in  the  characterization  of  the  molecular  properties. 

To  overcome  the  solubility  problems, 

p-carboxybenzylation  of  the  most  abundant  structural 
types  of  xylans  under  mild  reaction  conditions  has  been 
investigated.  The  new  polymers  have  been  fully 
characterized  using  UV,  IR  and  NMR  spectroscopy,  and 
po tantieme  trie  titration.  Degradation  of  the  polymer  due 
to  derivatization  was  tested  by  HFGPC  and  viscometry.  The 
incorporation  of  UV-absorbing  substituents  into  the 
molecular  chains  may  be  advantageous  for  molecular  weight 
determination  and  interaction  studies  of  xylans  by  use  of 
UV-scanning  ultracentrifuge. 

^.L.  Whistler:  Advan.  Cham.  Ser.,  No. 117  (1973)  242. 
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SOKE  PROPERTIES  OF  QCATERWIEKD  HETKROXYLAM8 

X.  Bnatdkovi,  A.  SbringerovA,  A.  NalovlkovA,  «.  Burchard* 

Institute  of  Chemistry,  Slovak  Academy  of  Sciences, 
842  38  Bratislava,  Slovakia 

Institute  of  Macromolecular  Chemistry,  University  of 
Freiburg,  79104  Freiburg,  Germany 

Xylan a  amount  to  a  third  or  mors  of  hardwoods  and 
annual  plants  and  represent  a  potential  biopolyasr  source 
for  technical  and  other  applications1.  Chemical 
modification  of  xylans  enables  us  to  increase  their 
utilisation  possibilities.  For  this  purpose,  we  have 
prepared  trims thylammoniu*-2-hydroxypropyl  (THAHP)  groups 
containing  heteroxylans2  with  a  different  macromolecular 
backbone .  The  distribution  of  the  THAHP  substituents  of 
these  derivatives  were  characterised  by  NMR  spectroscopy. 
HPGPC ,  viscose try  and  light-  scattering  were  used  to 
study  the  solution  properties.  The  results  were  discussed 
in  relation  to  the  adhesive  and  flocculating  ability  of 
qua tern i zed  xylans,  utilisable  in  papermaking2.  The 
significant  antimicrobial  activity  of  qua tern i zed  xylans 
against  some  gram-positive  and  gram-negative  bacteria, 
depending  on  the  xylan  structure  and  degree  of 
quatemisation3 ,  may  be  influenced  also  by  the  solution 
properties  of  these  derivatives  and  could  be  useful  in 
medical  applications.  The  derivatives  are  degradable  by 
yeast-like  microorganisms4. 

^EbringerovA  A.:  Das  Papier  46  (1992)  726. 

2EbringerovA  A.,  HromAdkovA  Z. ,  KadurAkovA  M. ,  Antal  M. : 
Carbohydr.  Polym. ,  in  press. 

3KbringerovA  A.,  BelicovA  A.,  Ebringer  L.:  World  J. 
Microbiol .  Bio techno 1 . ,  in  press . 
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CHEMICAL  MODIFICATION  AND  FRACTIONATION  OF  PEA 
STEM  POLYSACCHARIDES 
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Institute  of  Chemistry,  Slovak  Academy  of  Science,  Dubravska  cesta  9, 
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Patrice  Lerouge 

Centre  Regional  de  Spectroscopic,  URA-CNRS  464,  University  de  Rouen, 
76821  Mont  Saint  Aignan,  France 


Annual  plants  represent  an  important  source  of  polysaccharides  The 
primary  cell  wall  composition  of  these  polysaccharides  differ  from 
secondary  cell  wall.  Tire  main  difference  is  in  the  presence  and  quantity  of 
pectic  and  xyloglucan  polysaccharides,  protein  content  and  degree  of 
lignification.  Pea  (Pi sum  sativum  L.  cv.  Tyrkys)  stemc  represent  a  good 
source  for  the  study  of  fractionation  methodologies  o.  re  primary  cell  wall 
polysaccharides.  It  is  known  drat  chemical  procedures  degrade  pectin  and 
hemicellulose  polymers  more  dramatically  than  enzymatic  methods.  The 
less  common  method  in  fractionation  procedures  is  chemical  modification 
of  plant  cell  walls  with  chemical  group  which  could  change  separation 
features  of  its  components.  In  our  previos  studies  of  wood  materials  and 
annual  plants  we  have  used  quarternary  ammonium  groups  for 
modification  and  extraction  of  plant  cell  wall. 

In  the  present  work  we  have  isolated  polysaccharides  by  direct  chemical 
modification  of  pea  stems  and  compared  these  fractions  wife  materials 
isolated  by  known  methods.  Quartemization  of  fee  material  in  situ  results 
in  isolation  of  modified  polygalacturonic  acid.  This  water-soluble  fraction 
did  not  contain  peptides  in  contrary  to  sample  treated  wife  pronase, 
amylase  and  ammonium  oxalate.  From  fee  later  sample  a  mixture  of 
oligomers  of  GalA  was  isolated  containing  also  some  Araf  side  chains. 

The  pretreatment  wife  sodium  periodate  gave  water-soluble  galactoxylo- 
glucan  which  was  partially  oxidized.  The  direct  extraction  of  pea  stems 
with  water  gave  predominantly  peptides  while  with  6M  KOH  water- 
soluble  galactoxyloglucan  fraction  which  contained  1.4%  of  nitrogen 
(protein  residues)  was  obtained. 
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CHARACTERIZATION  OF  LIGNIN-CARBOHYDRATE  COMPLEXES  FROM 
THE  MOOD  HOLOPARASITB  cistanche  deserticola  Y.C.Ma. 

B.  KoAlkovA,  R.  Maran,  A.  EbringerovA 

Institute  of  Chemistry,  Slovetk  Academy  of  Sciences , 
842  38  Bratislava,  Slovakia 

Chemical  analysis  of  Cistanche  deserticola  which 
parasites  on  the  root  of  the  angiosperm  Haloxylon 
ammodendron  L.  showed  the  presence  of  lignin  component  in 
the  amount  of  6.4%,  that  was  not  characterized  before. 
Different  lignin-carbohydrate  fractions  have  been 
isolated  by  dioxane-water  extraction  of  the 
methanol  pre-extracted  and  depectinated  Cistanche  plant 
as  well  as  by  successive  extraction  of  the  obtained 
residue  with  water  and  4%  aqueous  NaOH  solution  in  the 
yields  of  0.1-0. 7%.  In  addition,  a  lignin  fraction  was 
prepared  by  acidolysis  of  the  methanol  pre-extracted 
plant  in  dioxane  in  the  yield  of  12%.  All  fractions 
appear  significantly  rich  in  non-lignin  constituents 
-  carbohydrates,  phenolic  acids  and  proteins.  The  latter 
amounted  3-20%  of  the  fractions. 

Using  13C  NMR-,  UV-,  and  IR  spectroscopy  and  sugar 
analysis,  it  was  shown  that  the  isolated  fractions 
represent  lignin-carbohydrate  complexes  with  various 
lignin  to  carbohydrate  ratios.  Moreover,  the  results 
obtained  indicate  that  the  lignin  moiety  consisted  of 
guaiacyl-,  syringyl-,  and  p-hydroxy  phenyl  units. 
Therefore,  the  Cistanche  lignin  could  be  considered  to  be 
a  typical  gramineous  plant  lignin.  It  contains  fewer 
8-aryl  ether  linkages  than  lignin  of  hardwoods  to  whom 
the  host  plant  belongs. 
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13C  NMR  STUDY  OF  SOUD-STATE  REACTION  OF  CELLULOSE  WITH 
LIGNIN  MONOMERS. 

B.KoSikovri,*  M.Hricovfni*  and  R.Simonutti* 

*  Institute  of  Chemistry,  Slovak  Academy  of  Sciences,  Bratislava,  Slovakia 
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Interaction  between  cellulose  and  lignin  during  thermal  treatment  of 
Itgnocellulosic  materials  has  been  investigated  by  13C  NMR  spectroscopy 
of  the  products  obtained  by  solid-phase  reaction  of  cellulose  with  lignin 
model  compounds.  High  resolution  NMR  spectra  of  the  product  of  reaction 
between  vanilyl  alcohol  and  cellulose,  dissolved  in  the  system  of  dimethyl 
sulfoxide  -  N-dimethyl  morpholine  at  90°,  indicated  that  the  linkage 
between  lignins  and  polysaccharides  could  be  formed.  Since  the  product 
obtained  from  the  reaction  of  veratryl  alcohol  was  not  soluble  in  this 
solvent,  the  formation  of  the  carbohydrate-lignin  bond  has  also  been 
investigated  by  13C  CPMAS  NMR  spectroscopy.  The  spectra  were  found  to 
be  comparable  with  those  recorded  for  lignin-saccharides  complexes  in 
native  lignocellulosic  materials.  Proton  relaxation  times  were  measured 
during  a  spin-diffusion  experiment  from  the  point  of  view  of  each  phase; 
this  made  possible  to  recover  the  magnetization  on  13C  nuclei  under  high 
resolution  conditions.  The  lignin  monomers  and  the  amorphous  phase  of 
cellulose  showed  the  same  relaxation  times  indicating  that  they  are  mixed 
on  a  scale  of  ten  nanometers.  This  result  is  consistent  with  the  existence  of 
lignin-carbohydrate  linkage  formed  secondary  during  the  thermal  treatment 
of  wood. 
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A  NEW  METHOD  FOR  SYNTHESIS  OF  ESTER  LIGNIN-SACCHARIDE 
MODEL  COMPOUNDS 


Joniak  D. and  KoAikovA  B. ,  Institute  of  Chemistry  Slovak 
Academy  of  Sciences,  842  38  Bratislava,  Slovakia 


The  nature  of  interactions  between  lignin  and 
polysaccharides  in  plant  tissues  has  been  examined 
extensively  in  our  recent  papers  by  the  isolation  of  so¬ 
luble  lignin-carbohydrate  complexes  as  well  as  by  using 
of  model  compounds  representing  acetal,  glycosidic  and 
ether  types  of  linkage.  The  subject  of  the  present  work 
is  synthesis  of  p- me thoxy benzyl  ester  D-glucuronic  acid. 

As  to  low  stability  of  p- me  thoxy benzyl  ester  linkage 
in  p-OCH3ben*yl  l,2;3,5-di-0-benzylidene-*  -D-glucofura- 
nuronate  during  removal  of  benzylidene  groups  by  hydro- 
genolysis  and/or  acid  hydrolysis  anisylidene  groups 
were  used  for  blocking  of  free  hydroxyl  groups  of  glu¬ 
curonic  acid  instead  of  benzylidene  derivatives.  The 
possibility  of  their  replacement  by  acetals  derived 
from  anisaldehydes  resulted  from  our  previous  obser¬ 
vations  (1,2),  that  the  latter  have  loo  times  high  la¬ 
bility  towards  acid  hydrolysis  compared  to  benzylidene 
derivatives . 

p-OCH-j  Benzyl  1,2:3, 5-di-O-anisyl  idene-  <-D-glucofu- 
ranuronate  was  prepared  by  electrofilic  reaction  of 
N ,  N-dimethylf ormamide  dineopentyl  acetal  and  p-methoxy- 
benzyl  alcohol  with  di-O-anisylidene  derivatives  of 
D-glucuronic  acid.  Neopentyl  acetal  would  not  esterify 
acid  (3)  however  it  enter  into  acetal  exchange  reac¬ 
tion  with  anisalcohol,  resulting  in  esterification  of 
glucuronic  acid,  p- Me thoxy ben  z  y 1  D-glucuronate  was 
obtained  by  following  mild  acid  hydrolysis  (70%  acetic 
acid,  60°C  for  6hod)  quantitatively. 
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STRUCTURE  AMD  PROPERTIES  OF  FILMS  PRODUCED  FROM 
METHYLCELLULOSE  AQUEOUS  GELS 
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Hethylcellulose  macromolecules  are  a  statistic  blocK 
copolymer  consisting  of  hydrophilic  and  hydrophobic 
fragments  of  different  rigidity  (l). 

Formation  of  the  methyl ce l lulose  film  structure  has 
been  studied  in  the  present  worn  using  methods  of 
x-ray  Phase,  differential  thermal  and  thermomechanical 
analyses.  The  polymer  structure  was  modified  by 
directed  changing  the  hydrophi 1 lc/hvdrophobic  balance 
under  thermoKlnetlc  effects. 

Two  types  of  interactions  are  realized  in  the  films 
produced  from  methYlcel lulose  aqueous  solutions  by 
the  heterogeneous  method  that  is  shown  as  two  reflexes 
on  diffractograms  of  samples.  Annealing  at  ZOO'-C  leads 
to  increasing  the  number  of  ordered  structures  formed 
with  the  participation  of  both  methoxyl  and  hydroxyl 
groups,  intensity  of  both  reflexes  being  increased 
2-3  times. 

Structure  formation  in  films  produced  from  a  gel  has 
been  explained  from  the  position  of  mlcrophase 
separation  when  gelling  in  a  methYlcel lulose-water 
system,  in  this  case  formation  of  an  ordered  structure 
occurs  as  the  result  of  orientation  through 
macromolecule  hydrophobic  areas.  Relative  reflex 
intensity  increases  10  times  compared  with  samples 
from  an  aqueous  solution. 
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COMPARATIVE  STUDY  ON  ORGANIC  ACIDS  FERMENTATION  BY 
CELLS  ENTRAPPED  IN  CALCIUM  PECTATE  AND  CALCIUM 
ALGINATE  GEL  BEADS 
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Calcium  pectate  gel  (CPG)  is  an  alternative  to  calcium  alginate  gd  (CAG),  which  is 
probably  the  most  used  polyanion  for  immobilization  of  biocatalysts  by  entrapment 
Molecular,  morphologic,  diffiusional  properties  of  CPG  and  CAG  are  very  similar 
(1),  some  advantage  due  to  higher  stability  of  the  calcium  pectate  salt  was 
expected.  This  paper  presents  comparative  study  on  the  mechanical  properties  of 
CPG  and  CAG  and  biotechnological  parameters  on  organic  acids  fermentation  by 
cells  (G.  oxydans,  A.  niger,  R.  arrhizus)  entrapped  in  CPG  and  CAG  beads.  It  is 
shown  that  CPG  beads  are  more  stable  against  Ca^-compledng  reagents,  but  this 
advantage  is  depressed  during  t  fermentation  of  organic  acid  due  to  the  pectolytic 
activity  of  used  microorganism.  The  operational  stability  of  ceils  entrapped  in  CPG 
beads  is  higher  than  of  those  entrapped  in  CAG  beads 
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CONCANA  VALIN  A  -  INVERTASE  AFFINITY  CHROMATOGRAPHY. 
MONITORING  BY  ENZYME  FLOW  MICROCALORIMETRY. 


Mialovitova  D  ,  Chudinov*  M  ,  Wdwardovi  A 
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A  specific  sorbent  for  glycoenzymes  from  bead  cellulose  with  covalently  bound 
Coocanavalin  A  (Coo  A)  was  prepared  by  using  the  trichloro-s-triazine  method. 
This  conjugate  was  evaluated  as  a  carrier  for  affinity  chromatography  of  invertase. 
The  optimal  conditions  fix  specific  adsorption  and  desorption  were  estimated 
taking  into  consideration  extraordinary  high  stability  of  invertase  :  Con  A-cellulose 
complex  (1).  The  chromatographic  tests  on  small  columns  were  used  to  find 
appropriate  conditions  :  the  equilibration  acetate  buffer  pH  4.7  with  0.1  M  NaCl, 
less  than  1.5  mg  of  immobilized  Con  A  per  1  ml  of  the  gel;  the  incubation  period  for 
releasing  of  bound  invertase  with  specific  eluent  a-methyl-D-mannopyranoside. 

In  recent  papers  (1,2)  was  described  the  possibility  to  determine  the  amount  of 
invertase  immobilized  on  the  carrier  by  a  flow  microcalorimetric  method.  This 
direct  method  (applying  the  linear  relationship  between  content  of  the  bound 
enzyme  and  AT„.  value)  was  utilized  as  the  probe  to  verify  the  amount  of 
invertase  adsorbed  to  the  carrier  in  any  stage  of  the  affinity  chromatography 
experiment. 
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METHODICAL  ASPECTS  OF  CHARACTERIZATION  OF  PECTATE  SALTS  BY 
SIZE-EXCLUSION  HPLC  ON  SEP ARON  HEMA  BIO  1000  COLUMN  PACKINGS 
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116,  D-0-1505  BERCHOLZ-REHBRUCKE  (Germany) 

The  reliability  of  both  light  scattering  (1)  as  veil  as  size- 
exclusion  (SE)-HPLC  depends  on  the  coaplete  removal  of  extra¬ 
neous  matter  from  the  polymer  solution.  The  use  of  membrane 
filter  or  ultracentrifuge  (1,2)  Is  common  practice,  but  In  the 
case  of  pectate  salts  satisfactory  results  have  not  been  pro¬ 
vided  yet.  This  paper  introduces  the  preparative  separation  by 
GPC  on  Sepharose  columns  as  an  alternative  method  which  should 
diminish  the  heterogeneity  of  pectate.  Efficiency  of  such  a 
separation  of  aolecularly  dispersed  pectate(s)  from  extrane¬ 
ous  material  Is  discussed.  Moreover,  calibration  of  the  SE- 
WLC  by  means  of  narrower  uni modal  fractions  of  pectate  Is 
presented.  It  nay  be  confirmed  (3)  that  the  universal  calib¬ 
ration  relation  is  not  always  valid  in  aqueous  SE-HPLC  and  the 
validity  has  to  be  verified  for  each  system  under  considera¬ 
tion. 
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CHARACTERIZATION  OF  BIOSCPECIFIC  SORBENTS  BY  THERMAL 
ENZYME- LINKED  BINDING  ASSAY  (TELBA) 

P  Doiotomansky  and  P  Gcmoncr*,  Institute  of  Molec.4v  Physiology  and 
Genetics,  Slovak  Academy  of  Sciences,  Vlirska  5,  SK-833  34  Bratislava,  ‘Institute 
of  Chemistry,  Dubravska  9,  SK-842  38  Bratislava 

The  preparation  and  characterization  by  thermal  enzyme-linked  binding  assay 
of  b#ospedfic  sorbents  for  glycoprotein-affinity  chromatography  is  described.  The 
lectin  Concanavaiin  A  ( Canmalia  Ensiformis)  isolated  from  Jack  Beam  is  used  as 
a  natural  ligand  to  recognize  a  non-reducing  manostde  terminal  of  glycoproteins. 
The  Bead  Cellulose  (Periose  MT-100,  panicle  diameter  100-200  pm,  dry  weigh 
12.5  •/•)  is  a  non-soluble  support  with  standard  spheric  surface.  The  various 
methods  for  covalent  coupling  of  Con  A  to  Bead  Cellulose  is  described.  Among 
these  methods  the  activation  of  Bead  Cellulose  by  cyanuric  chloride  offer  the 
biospecific  carrier  with  the  highest  amount  of  covalently  linked  Con  A  (29.97 
mg/g)  Invert *se  (ft-D-fructofuranosidase,  E  C  3.2.1.26)  from  bakers  yeast 
(specific  activity  100  (J.tng1)  is  used  as  a  reporter  enzyme  to  characterize  the 
biospecific  sorbent  (Con  A-cd)  The  method  to  characterize  of  Con  A -cel  is  based 
on  the  calorimetry  measurement  of  temperature  changes  of  enzymic  reaction  of  the 
linked  appropriate  enzyme  (invertase).  The  base  of  the  "software"  (mathematical 
model)  to  transform  the  measured  thermometric  signals  (AT)  into  kinetic  constants 
was  established  previously  (1,  2).  This  work  shows  the  "hardware"  (calorimeter 
so-called  Enzyme  Thermistor)  adapting  to  measure  absolute  kinetic  constant 
directly  by  autonomy  flow-through  calorimetry  system  omitting  postcolumn 
analytical  method. 
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PARTITION  MECHANISM  OP  PROTEIN  ADSORPTION  ONTO  BEAD 
2*HY DROXY-3-PHENOX YFROPYL  CELLULOSE.  ROLE  OF 
EXTERNAL  SURFACE  OF  CELLULOSE  PARTICLES. 

'D  H»g»mvi  'A  Breter  and  *P  Gememer,  ‘Institute  of  Molecular  Physiology  and 
Genetics,  Slovak  Academy  of  Sciences,  SK-833  34  Bratisiava,2Institute  of 
Chemistry,  Slovak  Academy  of  Sciences,  SK-842  38  Bratislava 

Adsorption  of  proteins  onto  3-phenoxy-2-hydroxypropyl  derivatives  of  bead 
cellulose  (PHPC)  was  studied  Partition  coefficient  p  characterizing  the  material 
balance  of  adsorption  in  equilibrium  was  found  to  show  a  tendency  to  increase 
with  increasing  of  protein  molecular  weight.  Affinities  of  protein  •  ligand 
interactions  were  found  to  follow  a  similar  tendency  because  apparent  dissociation 
constants  of  these  interactions  (K„  as  a  reciprocal  parameter)  decreased  with 
increasing  protein  molecular  weight.  Thus,  size  exclusion  properties  of  the  original 
bead  cellulose  did  not  control  adsorption  onto  hydrophobized  PHPC  Fluorescence 
microscopy  of  PHPC  particles  after  adsorption  of  fluorescein  (as  an  amphiphilic 
fluorescent  label)  revealed  localization  of  the  label  on  the  external  surface  of 
cellulose  particles  The  3-phenoxy'2-hydroxypropyl-  (PHP-)  groups  should  be 
localized  predominantly  at  the  external  surface  of  cellulose  particles  too, 
accordingly,  steric  problems  of  fluorescein  (as  a  low-molecular-mass  label)  in 
penetration  into  the  internal  space  of  bead  cellulose  macroporous  structure  are 
improbable.  Open  microenviroment  around  the  PHP-groups  localized  on  the 
external  surface  of  cellulose  particles  could  not  be  an  effective  steric  barrier  in  the 
contact  with  protein  molecules.  This  may  be  considered  as  explanation  for  the  lack 
of  size  exclusion  properties  in  the  control  of  protein  adsorption  onto  the  PHPC. 
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ENHANCED  PROCEDURE  Of  HETHYLATIO#l  ANALYSIS. 
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The  nest  widely  used  aethod  for  determination  of 
linkage  structure  of  polysaccharides  and  glycoconjugates 
is  methylation  analysis  by  GLC  of  partially  methylated 
alditol  acetate  derivatives  of  sugars.  Naas  spectrometry 
has  become  an  important  and  versatile  technique  in 
carbohydrate  chemistry  for  identification  of  products  of 
methylation  analysis.  Proa  SI  mass  spectra  one  can 
deduce  the  original  distribution  of  the  methoxylated  and 
acetoxylated  carbons  on  the  carbon  skeleton.  In  this 
regard,  the  special  database  of  KI  mass  spectra  of 
nonreducing  terminal,  linked,  branched,  unmethylated, 
trideuteriomethylated  and  underacetylated  alditol 
acetate  derivatives  of  sugars  has  been  created.  But  one 
must  also  bear  in  mind  that  not  only  will  sugar 
derivatives  be  separated  chromatographies lly,  but  many 
contaminants  as  well.  Hence,  one  derivative  may  be 
hidden  in  the  spectrum  if  the  other  predominates . 
Chemical  ionization  MS  can  be  used  to  generate 
moleculars  ions.  In  our  work  new  method  for  Cl  NS  of 
products  of  methylation  analysis  has  been  developed 
using  protons ted  pyridine  as  reaction  agent. 

The  major  advantage  of  this  method  is  that  the 
obtained  spectrum  contains  molecular  weight  information 
in  the  form  of  only  one  pseudonolecular  ion  species. 
This  is  the  reason  for  rapidly  increasing  of  sensitivity 
unlike  the  other  Cl  and  El  methods.  The  molecular  weight 
data  derived  from  cluster  ions  provide  information  on 
the  type  of  the  molecule  and  usually  reveals  the 
presence  of  any  additional  noncarbohydrate  components. 
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tramsfosmatiov  reaction  courses  or  d-gulose  and  d-idose 

V.  Patoprsty,  B.  Pribulova  and  J.  Konigstein 

Institute  of  Chemistry,  Slovak  Acadeay  of  Sciences, 

842  38  Bratislava,  Slovakia 


D-  Gulose  and  D-  idose  undergo  conversions,  which  are 
different  for  both  of  then  and  depend  on  reaction 
conditions.  The  courses  of  transformation  in  acid  aedium 
has  been  monitored  by  HPLC  and  GC  -  MS  ,  paper 
chromatography  and  DC-  polarography'1"3 1 .  The  catalytic 
effect  of  molybdate  ions  in  water  solutions  at  pH  3.1 
and  5.1  has  been  observed.  These  conversions  have  been 
performed  at  conditions  optimized  experimentally. 
Reaction  activity  of  both  saccharides,  participation  in 
epimerization,  isomerization  and  dehydration  reactions, 
character  and  yield  of  reaction  products  has  been 
observed  and  compared  with  conversions  in  acetate  buffer 
(pH  4.6)  at  the  same  conditions. 

Both  aldohexoses  at  molybdate  ions  catalyzed 
transformations  prefers  mutual  epimerization. 
Isomer i rations  and  dehydrations  take  places  as  well. 
Gulose  is  more  stabile  than  idose.  Epimerizations  give 
higher  yield  in  ammonium  molybdate  solutions.  On  the 
other  hand  isomer izations  and  dehydrations  give  higher 
yields  in  molybdic  acid.  Evidently  obtaining  equilibrium 
of  aldoses  in  solution  plays  an  important  role.  Gulose 
is  stabile  and  idose  is  dehydrated  in  acetate  buffer. 

Ketohexoses  are  formed  from  both  aldoses  in  the  some 
medium  of  molybdate  ions  at  the  same  ratios  as  well: 90  % 
sorbose,  8  %  fructose  and  maximum  2  %  psicose  and 
tagatose  calculated  on  the  over-all  products  of 
isomerizations.  Analogically  deoxysaccharides  as 
products  of  dehydration  reactions  are  formed.  Generally, 
products  with  2/3  of  one  deoxy  group  and  1/3  with  two 
deoxy  group  are  formed.  Non-saccharide  type  of  compounds 
namely  furaldehyde  derivatives  have  been  detected  with 
maximum  concentration  of  1  %. 
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SYNTHESES,  STRUCTURE,  AND  CONFORMATION  OF  SOME  N-ACETYL- 
-GL YCOSYL AMINES  ANO  N-ACET YL-OIGL YCOSYLAMINES 

Kazimir  linek  and  Ouraj  AlfBldi 

Institute  of  Chemistry,  Slovak  Academy  of  Sciences, 

842  38  Bratislava,  Slovakia 

N-Acetyl-bic  ' '  * ^tra- O-ace tyl-O-D-glucopy - 

ranosyl )amine  (i  ad  by  N-acety lation  both 

of  (2,3,4,6-tetra-0-acetyi-  rt-D-glucopyranosyl)(2,3, 

4.6- tetra-0-acetyl-0-0-glucopyranosyl)amine  and  bis(2,3, 

4 .6- tetra-0-acetyl-fl-0-glucopy ranosyl )amine,  respectively . 
Oeacetylation  of  compound  I  gave  N-acety 1-di-Q-D-gluco- 

py ranosyl amine.  N-Acety 1 -bis (2,3,4- tri -O-ace tyl-Q-L- 
-rhamnopyranosyl)  amine  (II)  was  prepared  by  N-acetyla- 
tion  of  bis(2,3,4-tri-0-acetyl-Q-L-rhamnopyranosyl)ainine. 
Deacetylation  of  compound  II  gave  di-Q-L-rhamnopyranosyl- 
amine. 

The  structure,  anomeric  configuration,  and  confor¬ 
mation  of  these  compounds  as  well  as  of  N-acety i-G-D- 
-xy lopy ranosy lamine  and  N-acety 1-2 , 3 ,4-tri-Q-acetyl-G- 
-0-xy lopyranosy 1 amine  were  determined  by  and  NMR 
spectroscopy . 
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TRANSGLYCOSYLAT ION  REACTIONS  OF  SOME  GL YCQSYLAMINES 
Kazimir  Linek  and  Ouraj  Alfflldi 

Institute  of  Chemistry,  Slovak  Academy  of  Sciences, 

842  38  Bratislava,  Slovakia 

Oi -Q-O-galactopyranosyiamine  has  been  prepared  by 
transglycosylation  of  G-D-galactopyranosylamine.  8y 
treatment  of  4 ,6-0-ethylidene-  «( -D-glucopyranose  with 
ammonia  4 , 6-Q-ethylidene-Q-D-glucopyranosy lamine  was 
prepared.  The  structure,  anomeric  configuration  and 
conformation  of  these  compounds  as  well  as  of  N-acetyi- 
-G-0-glucop>ranosy lamine,  N-acetyl-2,3,4,6-tetra-Q- 
-acetyl-a-D-glucopyranosylamine,  and  N-acety 1-B-D- 
-mannopy ranosy lamine  were  determined  by  and  NMR 
spectroscopy . 

The  results  of  the  study  indicate  that  the  favored 
position  of  the  anomeric  amino  group  of  aldosylamines 
and  diaidosylamines  is  equatorial.  This  is  in  agreement 
with  tne  fact  that  the  expected  anomeric  effect  would 
be  small  with  these  structures  and  that  any  positive 
charge  on  the  nitrogen  atom  would  furthemore  result  in 
an  inverse  anomeric  effect,  with  increased  stabilization 
of  the  anomeric  group  in  equatorial  orientation. 
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O-  (  3-AXJnrLTIZO-2-rn>KOXTPKOPTL)  SACCBARIDE8  - 
PRKPARAXIOm,  OUUtACTSRIIATIOB  AMD  80MB  PR0PKBTXE8 

M.  Koos,  B.  Steiner,  and  V.  Saainkova 

Institute  of  Chemistry,  Slovak  Academy  of  Sciences, 

842  38  Bratislava,  Slovak  Republic 

Same  alkylthiosaccharides  are  known  as  non-denaturing 
detergents  for  the  solubilization  and  reconstitution  of 
membrane  proteins  ( 1 ) . 

Mono-epoxypropylated  derivatives  (I)  prepared  from 
suitably  protected  mono-  and  oligosaccharides  (PS-OB) 
when  reacted  with  alkanethiols  (alkyl  «  n-hexyl,  heptyl, 
octyl,  decyl,  dodecyl),  afforded  corresponding  sulfides 
(II). 

PS-0'CH2  CH-CH2  — *-PS-0-CH2-CH  CH2SR  -►  deprotection 

0  OB 

I  II 

After  deprotection  obtained  0-( 3-alkyl thio-2-hydroxy- 
propyl ) saccharides  exhibited  surface  activity  and  some 
of  them  (when  alkyl  -  n-octyl)  exhibited  also  moderate 
antimicrobial  activity  against  sume  gram-positive 
bacteria. 
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PWPARAXXO*  or  SOME  CJUtBOHTDRATE  <XLTCXDTX>  STUMS 

B.  Steiner,  N.  Koos,  and  Z.  Novotna 

Institute  of  Chemistry,  Slovak  Academy  of  Sciences, 
842  38  Bratislava,  Slovak  Republic 

Carbohydrate  glycidyl  ethers  represent  a  suitable 
substrate  for  the  preparation  of  inoaobilized 
carbohydrates,  widely  used  in  many  areas  of  chemistry 
and  biochemistry.  Reaction  products  with  biopolymers 
are  of  high  interest  as  potential  carriers  of  drugs  and 
as  a  model  in  the  study  of  protein-carbohydrate- 
interactions.  Bpoxyalkyl  glycosides  have  been 
investigated  as  enzyme  inhibitors  { 1 ) . 

He  have  described  (2)  a  high  yielding,  one-step 
method  for  the  preparation  of  the  title  compounds 
starting  from  suitably  protected  saccharide  (PS-OH), 
epichlorohydrin  and  phase  transfer  catalyst. 

PS  OH  +  Cl  Cfl,-CH-CH0  -  —f—  PS  O-CH,  CH-CH0 
2  w  2  TBAHS  2  \  ,  2 

0  0 

1:1  R,S-mixture 

In  some  cases,  we  were  successful  to  separate  pure 
diastereoisomers  from  the  1:1  reaction  mixture  by  the 
simple  repeated  crystallization. 
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A  NEW  APPROACH  TO  C -GLYCOSIDES  OF  PURINES 
A.RybAr,  J.Alfoldi,  M.FedoroAko  and  J. Kozak 
Institute  of  Chemistry,  Slovak  Academy  of  Sciences 
Bratislava  842  38 ,  Slovakia 


The  C-glykosides  of  purines  have  been  hitherto  syn¬ 
thesized  by  oxidation  of  polyacetoxyalkylazomethines 
prepared  from  5,6-dia*ino-2,4-(l/f,  3#) -pyrimidinedione 
and  pentoses  or  hexoses.  The  conversion  of  the  synthesi¬ 
zed  8- ( polyhydroxyalkyl ) purines  was  not  studied. 

As  continuation  of  our  previous  studies  of  8 -substi¬ 
tuted  alkylpurines  we  now  report  another  approach  to 
synthesis  of  8-(l,2,3,4-tetrahydroxybutyl)-l,3-dimethyl- 
-1,2,3, 4-tetrahydro-7/f-purine-2 , 6-diones  ( 1 ) 


CH, 


[CH(OH)]3  ch2oh 


starting  from  6-chloro-l,3-dimethyl-2, 4- (1H,3H) -pyrimi¬ 
dine  ( 2 ) .  Aminolysis  of  this  6-chloro  derivative  2  with 
an  aqueous  solution  of  1-amino- 1-deoxypentitols  afforded 
6- ( 2 , 3 , 4 , 5-tetrahydroxypenty lamino ) -1 , 3-dimethy 1-2 , 4- ( XH, 
3 H) -pyr imidinediones  ( 3 ) .  Acid  catalyzed  C-nitrosation 
of  the  latter  gave  the  corresponding  5-nitroso  deriva¬ 
tives  4,  which  on  reflux  in  organic  solvents  yielded  the 
required  compounds  1.  Their  structure  was  verified  by  *H 
and  13C  NMR  spectra. 
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STRUCTURE  OF  THE  O-SPECIFIC  POLYSACCHARIDE  OF 
PROTEUS  PENNER1 35  CONTAINING  2-ACETAMrDO-4-0-[(3)- 

1- CARBOXYETHYLJ-2-DEOXY-D-GLUCOSE 

N.A  Paramcnovl,  Y.A  Knird1,  E.V.  Vinogradov  1,  Z.  Sidcrczyk^, 

K.  Zych2 

^N.  D.  Zelinsky  Institute  of  Organic  Chemistry,  Russian  Academy  of 
Sciences,  Leninsky  Pr.  47,  117913  Moscow;  2 Institute  of  Microbiology 
and  immunology.  University  of  Lodi,  Banacha  12/16,  90-237  Lodi 

Proteus  bacteria  are  opprtunistic  human  pathogens  which  cause 
urinary  tract  infections.  We  studied  the  structure  of  an  acidic  O-specific 
polysaccharide  of  a  new  species  P.  penned  strain  35.  Its  acidic 
component  was  isolated  by  solvotysis  with  anhydrous  HF  followed  by 
anion-exchange  chromatography  and  identified  as  2-acetamido-4-  O- 
[(J)-l-carb<wyethyiJ-2-deoxy-D-glucoae  (1).  It  was  indistinguishable  by 
*H  and  I^C  NMR  spectra,  retention  time,  and  specific  optical  rotation 
from  the  authentic  sample  synthesized  by  alkylation  of  benzyl 

2- acetamido-3,6-<fi-O-bcaizyl-2-d6O0tyHi-D-gh)copyranonde  with  (R)- 
2-chloropropionic  add  followed  by  hydrqgenolysis  over  Pd/C. 


On  the  basis  of  *H  and  NMR  study,  including  ID  NOE 
spectroscopy  and  2D  homonudear  and  heteronudear  ^C,  H  COSY, 
the  following  structure  of  the  O-spedfic  polysaccharide  was  established; 

-*2)-a-l>Galp-(  1  ->3)-0-D-GkyNAc-(  1  -»3)-a-L-Rbap*(  1  -»2)-ct-L-RhaP~(  1 
6  2 

!  t 

OAc  1 

p-D-Gkp-(l  -*3)-p-Sugp 

where  Sug  is  the  residue  of  1  and  the  degree  of  O- acetylation  is  -40%. 
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A  RHAMNOARABIMOGALACTAM  FROM  THE  LEAVES  OF  PLARTAGO 
LANCEOLATA  L. ,  VAR.  LIBOR 

A.  Kardo&ova 

Institute  of  Chemistry,  Slovak  Academy  of  Sciences 
842  38  Bratislava,  Slovak  Republic 

The  biologically  active  mucilage  isolated  from  the 
leaves  of  Plantago  lanceolata  L. ,  var.  libor  has  been 
fractionated  by  anion-exchange  and  gel  permeation 
chromatography  to  give  a  neutral  polysaccharide 
composed  of  L-rhamnose,  L-arabinose,  and  D-galactose 
in  the  mole  ratio  of  0.21  :  0.66  :  1.00.  Structural 
studies  performed  by  glycosyl  linkage  composition 
analysis,  13C-n.m.r.  spectroscopy,  and  partial  acid 
hydrolysis  showed  that  the  polysaccharide  had 
a  p— ( 1 — »6)-D-galactan  core  branched  on  0-3  by  side 
chains  of  a- (1~»5) -linked  L-arabinofuranosyl  units, 
some  of  which  were  substituted  in  position  0-5  by 
terminal  D-galactopyranosyl  residues.  L-Rhamnose 
was  found  exclusively  in  terminal  position  as 
nonreducing  unit. 
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THE  COMPARATIVE  EFFICACY  OF  YEAST  POLYSACCHARIDES 
AS  MACROPHAGE  STIMULATORS 

Korolenko  T.A. , Filushxna  E. E. , Arkhipov  S . A . , Kolesni - 
kova  O. P . , Urazgaliyev  K.,Shmerling  M.D.,Sandula  J. 

Inst . Physiol .  and  Inst . Cl in . Immunol . RAMS , Timakov  St. 2, 
Novosibirsk- 1 1 7,  630117,  Russia 

The  aim  of  this  study  -  to  compare  effectiveness  of  se¬ 
veral  yeast  polysaccharides  Cryelan, Rhodexman  (St. Peter¬ 
sburg,  Russia)  and  chemically  modified  three  fractions 
of  ^  - 1 , 3-carboxymethylglucan,  CMG  { Bratislava , Slovakia ) 
as  macrophage  stimulators . In  vitro  according  to  NST-test 
all  polysaccharides  studied  increased  reduction  of  nitro- 
blue  tetrazolium  by  murine  peritoneal  macrophages  (incu¬ 
bation  at  37°C,  30  min,  150ag/ml):  CMG,  3rd  fr.>CMG,1st, 
CMG, 2nd  fr.>Cryelan>  Rhodexman . Al 1  drugs  studied  incre¬ 
ased  the  phagocytic  index  in  vivo  (carbon  clearance 
test ), especially  CMG  fractions  and  Cryelan  (25-SO  mg/kg 
b.w.  i.p.  or  l  .  v .  )  .  Kupf  f  er  cells  play  the  mam  role  in 
carbon  particles  phagocytosis  in  vivo, so  it  was  conclu¬ 
ded  that  stimulation  of  Kupffer  cells  occurred  (1st-14th 
days ). Electron  microscopic  study  revealed  increased  num¬ 
ber  and  quantitative  density  of  Kupffer  cells, increased 
relative  volume  of  secondary  and  primary  lysosomes  of 
Kupffer  cells  (morphological  symptoms  of  macrophage  sti¬ 
mulation)  .Preliminary,  24  or  48  h  before,  injection  of 
yeast  polysaccharide  (Cryelan, CMG)  to  mice  or  rats  pre¬ 
vented  depression  of  phagocytosis  during  cold  exposure 
(-10  °  C,1  h,body  temperature  decrease  3°). It  is  pos¬ 
sible  to  conclude  that  yeast  polysaccharides  are  effec¬ 
tive  macrophage  stimulators  and  can  be  used  in  patholo¬ 
gy  followed  by  macrophage  depression . Immunostimulating 
action  of  yeast  polysaccharides  was  noted  only  in  cold 
stress  (PFC/lien) ,but  not  in  intact  mice  with  adminis¬ 
tration  of  imraunomodulator . So  mechanism  of  protection 
included  also  IgM  response, as  was  suggested. 
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STRUCTURAL  CHARACTERIZATION  OF  YEAST  GLUCOHAHHAN  AND 
ITS  ANTIVIRAL  ACTIVITY  IN  PLANTS 

Andrea  BRONlSovA1,  Josef  Samdpla1 ,  tudaila  SLOVAKOVA2 

1  INSTITUTE  OF  CHEMISTRY,  SLOVAK  ACADEMY  OF  SCIENCES, 
DObravskA  cesta  9,  842  38  BRATISLAVA,  SLOVAKIA 
2 INSTITUTE  OF  EXPERIMENTAL  PHYTOPATHOLOGY  AND 
ENTOMOLOGY,  900  28  IVANKA  PRI  DUNAJI 

Two  glucoaannans  were  isolated  froa  the  cell  walls 
of  Candida  utills  and  Candida  lambica.  In  order  to 
determine  the  detailed  structure  of  glucoaannans  we 
subjected  they  to  acetolysis  that  preferentially  splits 
I->6-a-linkages  of  the  backbone  and  thus  produces 
oligosaccharidic  fragments.  The  structure  of  these 
fragments  resulted  of  aethylation  analysis,  1H  and 
13C-NMR  study.  Therefore,  it  Bight  be  suggested  that 
both  glucoaannans  are  highly  branched,  contain  an 
l->6-a-linked  polyaannosyl  backbone  with  predominantly 
l->2-a-linked  side-chains.  Soae  side-chains  contain 
l->3-a-glycosidic  linkages.  Glucose  is  situated  as 
a  terminal  unit  in  side  chains. 

It  was  found  that  aicrobial  polysaccharides  have 
antiviral  properties.  It  is  supposed  that  cell  wall 
components  aay  induce  phytoalexin  synthesis  as 
"endogenous  elicitors".  Me  studied  the  protective 
effect  of  these  glucoaannans  to  virus  infection 
(tobacco  mosaic  virus  and  tobacco  necrose  virus)  on 
cucumbers  and  beans.  In  comparison  with  other 
polysaccharides  they  were  more  effective  than  other 
tested  ones  (mannan,  glucan). 
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RADICAL  DEGRADATION  OF  HIGH  MOLECULAR  VEIGHT 
HYALURONAN :  TESTING  OF  ANTIOXIDANT  PROPERTIES  OF 
HYDROPHILIC  XENOBIOTICS 

Z.  FARKASOVA,  FaF  UK,  SK-832  32  Bratislava.  L. 
SOLTfiS,  CEF  SAV.  SK-842  16  Bratislava,  E.  MACHOVA, 
OHtJ  SAV.  842  38  Bratislava 

A  saaple  of  high  molecular  weight  hyaluronan 
(Mn-  3.17  x  10^;  or  4.95  x  10^  Da)  was  exposed  to  the 
degradation  effect  of  oxygen  radicals  generated 
chemicaly  by  two  systems:  (i)  H2O2  +  Fe^+;  (ii) 
ascorbic  acid  +  Fe^+.  After  a  3-h  treatment  the 
hyaluronan  Mn  value  (3.17  x  10^  Da)  decreased  in 
system  (i)  to  0.91  x  10^  Da;  in  (ii)  from  4.95  x  105 
Da  to  1.07  x  10^  Da. 

The  kinetics  of  the  hyaluronan  depolymerization 
was  followed  to  evaluate  the  antioxidant  properties 
of  hydrophilic  xenobiotics:  e.g.  stobadin 
dihydrochloride  was  added  into  both  systems  in  the 
amount  of  1.65  x  10”**  mol.  After  3  h  the  Mn  value 
found  in  the  system  (i)  was  2.4  x  10^  Da;  in  (ii)  was 
2.6  x  105  Da. 

An  addition  of  the  well  defined  antioxidant 
-  stobadin  dihydrochloride  significantly  reduced  the 
degradation  of  high  molecular  weight  hyaluronans . 
Thus  it  can  be  concluded  that  the  two  model  systems 
(i)  and  (ii)  are  applicable  for  testing  the 
antioxidant  properties  of  hydrophilic  xenobiotics. 
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CIRCULAR  DICHROISM  STUDY  OF  DERIVATIVES  RELATED  TO  THE  0- SPECIFIC 
POLYSACCHARIDE  (0-SP)  VIBRIO  CHOLERAS  01. 

S.  Bystricky,  S.C.  Szu,  F.  Kovtc 

National  Institute*  of  Health,  Batheada,  HD  (U.S.A.) 

Institute  of  Chemistry,  Slovak  Academy  of  Sciences,  Bratislava 
(Slovak  Republic) 

The  LPSs  of  many  Gram-negative  pathogenic  bacteria  are  both 
essential  virulence  factors  and  protective  antigens.  The  0- 
speclfic  PS  of  Vibrio  cholorso  01  LPS  la  composed  of 
approximately  IS  repeats  of  a,(l-2)-linked  N-  (3-deoxy-L-giycero- 
tetronyl) -D-perosamine .  Conformations  of  D-perosemine  N-acylated 
with  formic,  acetic.  4-hydroxybutyric,  3-deoxy-L-  or  D-glycero- 
tetronyl  acid  in  aqueous  or  in  organic  solvents  were  studied  by 
circular  dichrolsm  (CD) .  The  strong  solvent  dependence  of  the 
sign  and  intensity  of  CD  spectra  for  amides  bearing  achiral  acyl 
group  is  explained  by  solvent -induced  changes  in  the  orientation 
of  the  proximal  hydroxyl  group  at  C-3.  Possibility  of  transition 
between  conformers  with  e  non- planar  pyramidal  arrangement  of 
bonds  at  the  amido  nitrogen  was  also  considered.  The  effect  of 
solvent  upon  the  CD  spectra  of  chiral  N-acyl  substituents  is  less 
pronounced,  the  sign  of  CD  did  not  change  in  different  solvents. 
The  CD  spectra  of  0-SP  Isolated  from  serotypes  Inaba  and  Ogawa 
were  identical,  similar  to  that  of  the  monosaccharides .  Negative 
sign  of  CD  was  observed  in  all  solvents  studied:  water, 
acetonltrile+water  (1:1),  and  trifluoroethanol+water  (1:1).  Thus, 
the  solvent  Independent  negative  sign  of  CD  appears  to  be 
characteristic  of  the  L -glycero  configuration  of  the  N-acyl 
substituent.  That  the  chirality  of  an  N-acyl  group  affects  the 
overall  CD  manifestation  more  strongly  than  does  the  solvent- 
induced  conformation  of  the  chiral  arrangement  nay  be  useful  to 
distinguish  between  these  type  of  chiral  compounds. 
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STUDIES  ON  ANTIGENIC  VARIATION  IN  THE  PHASE  I 

L I POPOLYS ACCHAR I DE  OP  COXIELLA  BURNETII  STRAINS 

Rudolf  Touuu  tad  Cudovlt  Skultdty 

Department  of  Rickettsiae,  Institute  of  Virology,  Slovak 
Academy  of  Sciences,  DtibravskA  casts  9,  842  46 

Brstislsvs,  Slovak  Republic 

Coxiella  burnetii,  the  etiological  agent  of  Q  fever,  is 
an  obligate,  intracellular  parasite  of  eucaryotic  cells. 
Biosynthesis  of  coaplete  lipopolysaccharide  ( LPS ) 
aolecules,  located  on  the  surface  of  its  outer  sesbrane, 
is  a  host-controlled  natural  selection  process  for 
resistance  to  the  sicrobicidal  activities  of  the 
phagolysosoae.  Thus,  cbeaicsl  and  antigenic  diversity  of 
the  LPS  aolecules  should  vary  according  to  the  ability 
of  the  host  to  restrict  growth  of  the  aicroorgsniss . 
Coxiella  burnetii  strains  froa  a  variety  of  clinical  and 
geographical  sources  were  propagated  in  chicken  eabryo 
yolk  sacs.  After  purification,  the  C. burnetii  cells  were 
extracted  with  hot  phenol-water  procedure.  The  LPSs 
isolated  were  investigated  by  various  sethods  of 
cheaical  analysis  including  coloriaetric  assays,  GC-NS, 
and  SDS-PAGE  electrophoresis  coupled  with  silver 
staining. 

All  strains  possessed  a  phase  I  -  type  LPS  being 
equivalent  to  saooth  LPS.  While  SDS-PAGE  profiles  shoved 
renarkable  differences  aaong  the  indivic^vsl  LPSs,  the 
coapositios  of  their  constituent  sugars  could  not  prove 
this  trend.  The  latter  results  were  supported  also  by 

the  coloriaetric  assays  for  bexosasine,  phosphate,  and 
3-deoxy-D-uanno-2-octulosonic  acid  (Kdo)  contents. 
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COMPARISON  OP  VARIOUS  MITHODS  OF  LIPOPOLYSACCHARIDE 
ISOLATION  FROM  COXIRLLA  BURNKTI I  STRAIN  PRISCILLA  IN  THE 
VIRULENT  PHASE  I 


Cadofit  Sknltlty  and  Radolf  Tonan 

Departaent  of  Rickettsiae,  Institute  of  Virology,  Slovak 
Acadeay  of  Sciences ,  Ddbravski  ceata  9,  842  46 
Bratislava,  Slovak  Republic 

In  Coxiella  burnetii,  the  causative  agent  of  Q  fever,  a 
1 ipopolysacchar ide  (LPS)  is  located  in  the  outer 
aeabrane  of  the  bacterial  cell.  For  structural  studies, 
a  highly  purified  and  hoaogeneous  LPS  is  needed,  and 
therefore,  application  or  developaent  of  a  suitable 
isolation  procedure  is  of  great  iaportance. 

Four  aethods  of  isolation  of  the  LPS  froa  Coxiella 
burnetii  strain  Priscilla  in  virulent  phase  I  have  been 
exaained.  Each  isolation  aethod  afforded  a  specific  LPS 
portion  of  the  polydisperse  LPS  systea  present  in  the 
outer  aeabrane  of  C. burnetii  cell.  The  hot  pbenol/vster 
aethod  was  found  the  aost  efficient  with  respect  to 
yield  and  cheaical  coaposition  of  the  saooth  (S)  LPS 
that  was  shown  to  prevail  in  the  outer  aeabrane  LPS 
nacroaolecules  of  C. burnetii. 
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CARBOXYICTHYLATED  ^-1,3-GLUCAN  MODULATES  ACETYLATED  LOW 
DENSITY  LIPOPROTEIN  iCT ABOLISH  VIA  INTERACTION  WITH 
SCAVENtZR  RECEPTORS 

Dushkin  M.  I.  ,  Safina  A.F. ,  Vereschagin  E.  I.  ,  Korolenko 
T.  A.  Lab.  of  Atherogenesis,  Institute  of  Internal 
Medioine,  Lab.  Cell  Biochem.  ,  Institute  of  Physiology, 
Novosibirsk, 630117,  Russia 


Effect  ofj>-l,3-carboxymethylglucan  (CMS,  production  of 
Chemical  Institute,  Slovak  Academy  of  Sciences, 

Dr.  J. Sandula)  on  metabolism  of  acetylated  low  density 
lipoproteins  (Ac-LDL)  known  as  ligand  of  scavenger 
receptors  in  peritoneal  macrophage  culture  and  on 
plasma  clearance  of  Ac-LDL  in  rats  was  studied.  It  was 
found  that  CMS  bloked  the  incorporation  off4  c]-ole ate 
into  cellular  cholesterol  esters  in  presence  of 
non- label  led  Ac-LDL  (50/<g/ml)  in  cultured  medium,  the 
uptake  and  degradation^!  j- AC-LDL, but  not  nativef2il]-  LDL 
in  a  dose-dependent  manner  with  complete  inhibition  at 
1C- 20  nM.  In  contrast,  other  polysaccharides  zymosan, 
endotoxin,  nonmodified  glucan  and  mannan  Rhode xman  had 
slight  effect  on  Ac-LDL  metabolism.  [,ir  I  j-Ao-LDL  injected 
i.v.  in  rats  was  cleared  from  the  plasma  with  a 
half-life  of  3, 4+0,2  min,  while  coinjection  of 
['^i]- Ac-LDL  with  CMS  (10  mg/kg)  i.v.  significantly 
decreased  the  rate  of  Ac-LDL  clearance.  Two-fold 
preliminary  injected  CMS  i.v.  at  a  dose  of  25  mg/kg  48 
h  and  24  h  before  determination  increased  the  rate  of 
[&$■  jj- ac-LDL  clearance  by  60  per  cent  compared  with 
control.  It  was  concluded  that  CMG  possessed  high 
affinity  to  scavenger  receptors  in  vivo  and  in  vitro 
and  preliminary  injection  of  CMS  can  enhance  the 
scavenger  receptor  function  in  vivo. 
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ALTERATIONS  IN  CELL  WALLS  AT  LOW  TEMPERATURE  ACCLIMATION 
Zabotin  A. ,  Barisheva  T. ,  Zabotina  0. ,  Larskaya  I. , 

Pi vo varov  M. ,  *Beldman  G. ,  Lozovaya  V. 

Institute  of  Biology,  RAS,  Box  30,  420503  Kazan,  Russia 

^Agricultural  Uhiversity,  Wageningen,  The  Netherlands 
Alterations  in  cell  wall  polysaccharide  coiposition 
of  wheat  seedlings  during  low  temperature  acclimation 
have  been  inverst igated.  The  growth  braking  observed  as 
a  result  of  temperature  decrease  C2°)  was  accompanied  by 
swift  decline  of  ^C-glucose  incorporation  into  cellulo¬ 
se,  hemicellulose  and  pectin  fractions,  but  after  6-8  h 
the  biosynthesis  of  matrix  polysaccharides  gradually  re¬ 
covered.  After  20-24h  of  low  temperature  affect  the  in¬ 
tensity  of  biosynthesis  of  pectins  reached  the  original 
level,  biosynthesis  of  hemicelluloses  exceeded  that, 
while  the  cellulose  biosynthesis  still  left  at  low  level 
The  most  dramatic  modifications  were  obtained  in  hemice¬ 
llulose  fractions.  Analysis  of  monosaccharide  compositi¬ 
on  and  types  of  linkages  of  matrix  polysaccharides  sho¬ 
wed  the  decrease  of  mixed  glucan,  xyloglucan  and  glucu- 
ronoarabinoxylan  contents  by  the  6h  of  acclimation.  The 
increase  of  2-Ara  and  3-Ara  content  usually  reflect  the 
rise  of  extencin  content.  The  glycosidases  connected 
with  cell  wails  participate  in  processes  of  polysaccha¬ 
ride  modifications.  The  temperature  decrease  resulted  in 
short  time  activation  of  glucosidases,  fucosidases  and 
cellobiosidases  extracted  by  NaCl,  and  glucosidases  and 
fucosidases  in  EDTA  extract  of  cell  walls.  Galactosida- 
ses  activity  in  EDTA  extract  was  decreased.  Alterations 
observed  in  cell  walls  during  low  temperature  acclima¬ 
tion  first  stage  are  similar  to  alterations  obtained  for 
other  types  of  adaptation.  The  role  of  cell  walls  in  low 
temperature  acclimation  of  plants  will  be  discussed. 
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SEPARATION  OF  OLIGOSACCHARINS  OCCURRED  NATURALLY 
IN  PLANT  TISSUES 

Zabotina  0. A.  ,  Gurjanov  0. P. ,  Ayupova  D.A.  , 

Larskaya  I .  A. ,  *Beldaan  G. ,  Lozovaya  V.  V. 

■  Institute  of  Biology  of  Russian  Academy  of  Sciences, 
P.O.Box  30,  420503  Kazan,  Russia 
*Vfageningen  Agricultural  Uhiversity,  Boaenweg  2, 

6703  HD  Wagen ingen,  The  Netherlands 
Until  now  there  are  some  limits  in  the  knowledge 
about  oligosaccharin  mode  of  action,  whether  they  occur 
naturally  and  how  they  are  generated  in  plant  tissues  at 
the  right  time,  place  and  concentration.  For  such  inves¬ 
tigations  it  is  an  urgent  need  to  find  such  right  moment 
for  attempt  to  separate  oligosaccharins  in  their  natural 
forms.  Fast  growing  pea  seedlings  C8-9  days)  and  winter 
wheat  seedlings  placed  for  6h  at  low  temperature  C2°C) 
have  been  used  for  separation  of  bioactive  oligosac  ciia- 
rides.  Cell  walls  were  separated  from  the  both  plant  tic-  , 
mogenaies  and  from  the  rest  material  neutral  oligosac¬ 
charide  fractions  were  separated  using  three  steps  of 
cation-exchange  chromatography  and  gel -permeation  chro¬ 
matography.  Two  of  eight  pea  fractions  obtained  inhibi¬ 
ted  the  root  development  in  buckwheat  thin  cell  layer 
explants  and  showed  anti-  auxin  properties  in  classical 
pea-stem  elongation  bioassay.  These  activities  disappea¬ 
red  after  treatment  of  fractions  with  glycosidases,  what 
testify  the  glycan  nature  of  activity  observed.  Monosac¬ 
charide  analysis  showed  the  presence  of  significant  amo¬ 
unt  of  xyloglucan  fragments  as  well  the  presence  of  some 
arabinan/galactan,  glucan  and  uronic  fragments.  Two  wheat 
fractions  among  six  obtained  increased  the  hardiness  of 
winter  wheat  seedlings  till  20%  determined  by  classical 
electrolyte  leakage  test.  Data  obtained  support  the  hy¬ 
pothesis  that  oligosaccharins  occur  naturally. 
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PECTIC  CELL  WALL  FRAGMENTS  HAVE  INFLUENCE  ON  BUCKWffiAT 
THIN  CELL  LATER  EXPLANTS  RHIZOGBCSIS 
Zabotina  0. A. ,  Malyhov  R.6. ,  "Schols  H.  A, 

*Beld— n  6. .  Lozovaya  V.  V. 

Inst i tut#  of  Biology  of  Russian  Acad— y  of  Scieno— , 
P.O.Box  30,420903  Kazan.  Russia 
"tegsningen  Agricultural  Uhiversity.  Bo— n— g  2.  0703  HD 
Whgeningen,  The  Netherlands 

Poetic  fraction  — s  separated  fr—  call  —Us  of 
Pisus  sat  mm  L.  young  saadl  ings  (8*10  days).  Aftar  acid 
hydrolysis  and  several  stops  of  chro— tographic 
separation  a  few  active  fractions  —ro  obtained  Throo 
of  th—  stiaulat—  root  develop— nt  on  thin  cell  layer 
—plants  by  3*6  tie—,  at  the  sa—  ti—  so—  other 
fractions  inhibited  this  process  All  fractions  tested 
showed  their  activities  in  concentrations  ranging  fr— 
10‘10-10'8  M.  Monosaccharide  analysis  showed  that  all 
active  fractions  had  rather  clan  sugar  coeposition 
containing  —inly  arabino—  and  gal— to—  and  in  einor 
a—unt -glucose  and  xylo—  Fractions  with  inhibition 
activity  contain—  uranic  acids  and  rhaanose  as  well 
Each  fraction  contain—  3-9  separate  frag— nts  with  very 
close  structure  according  to  the  results  obtain—  by 
high-perforaance  anion -exchange  chro— tography  on  a 
Dion—  syst—  Using  the  endo-galactosidase  and 
— o*arabinos ids—  —  have  got  the  evidence  that  the 
active  frag— n ts  represent—  either  galactan  or 
arabinogalactan  frag— nts. 

Data  obtain—  testify  the  —  istence  bioactive 
arabinogalactan  oligosaocharid—  like  kwown  already 
oligosaccharins .  and  support  the  assuaption  about 
— istence  of  bro—  range  of  oligosaccharins  with  various 
structures  a—  f—ctions 
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INDUCTION  Or  UtSItTANCS  ACJUNST  TOBACCO  NBCKOdlS  VIJKJ8 
IT  XYLOCLOCAN  OUOOMCCWMIIDBS  IM  COCONBBI  COTYLKDOM 8 

Iftubikov*  V.,  l«lov4kov4  t. ,  2ptrkU  V. ,  institute  of 
UptriMotal  Phytopathology  and  Entomology  Slovak  Aca- 
Bany  of  Sciences,  Ivanka  pri  Dunajl ,  3 Institute  of  Che- 
aiatry  Slovak  Academy  of  Scianoos.  Bratislava,  Slovakia 

Xyloqlucana  ara  an  laportant  class  of  osllulosic  poly¬ 
saccharides  found  in  oall  walla  of  all  hitter  plants. 
Thsy  act  as  oall  wall  stabilising  aolsculas  and  nay 
play  a  rols  in  regulating  plant  oall  growth.  Thair  po¬ 
tential  antiviral  activity  has  not  baan  dsscribad  till 
now.  Wa  ha  vs  invaati  gated  the  activity  of  xyloglecan 
fragnawte  in  tea  induction  of  rasis tones  against  toba¬ 
cco  nocrooia  vinaa  (TWV)  in  cuownhar  cotylodona  (cucu- 
mtm  satjvue  L.  cv.  Laura).  01 lgoaacchar ids  f ragnanta 
praparad  from  tewarind  aaad  xyloglucan  (TIC  -  contai¬ 
ned  a  hapta- ,  octa-  and  nowaaacchar Ida )  and  fro*  paa 
syloglucan  ( PXC  -  contained  hapta-,  nona-  and  dacaaac- 
charida )  inhibited  tha  dovalopwant  of  necrotic  local 
lesions  induced  by  TWV  on  cucuabar  ootylado na.  Inhibi¬ 
tion  of  virus  infection  ranged  free  44  I  to  14  I  whan 
tha  xyloglucan  f ragnanta  in  asounts  ranging  froa  10  ug 
to  lOO  sg  par  cotyledon  ware  applied  24  h  prior  to 
virus  inoculation.  Oligosaccharides  free  both  typos  of 
xyloglucan  exhibited  a  similar  efficiency.  KLIM 
determinations  of  TWV  proteins  in  cotyledons  proved 
that  n  -  derived  oligosaccharides  applied  24  h  prior 
to  infection  inhibited  not  only  tha  disease  syuptens 
but  also  tha  virus  multiplication  in  parallel.  Our  re¬ 
sults  corroborate  with  tbs  assumption  of  the  role  of 
andganous  a  Heitor  derived  froa  the  plant  call  wall  in 
the  mechanisms  of  plant  resistance  to  viruses. 
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BXTKACBLLOLAI  OLTOQWOTBIN  FBOM  THE  YEAST 
qtYPTOOOOCUB  LAUtBNTII . 

N.  Kolarowa,  M.  Oregik 

Institute  of  Cheaistry,  Slovak  Acadeey  of  Sciences, 
Ddbravska  oesta  9,  842  38  Bratislava.  Slovakia 

Differential  preparation  of  culture  aediua  Cryptococcus 
laurentti  tar.  laurmntii  with  Fehling's  solution  [1]  was 
used  for  isolation  of  extracellular  glycoprotein. 
Fehling’s  preci pi table  fraction  0  (high  aannose 
glycoprotein)  is  characterised  by  nolar  ratios  of 
aannose  :  glucose  :  xylose  :  ribose  1  :  0.13  :  0.10  : 

0.02  :  0.07.  Tbs  fr set ion  0  contained  S . 2%  of  protein. 

43i  of  threonine  and  30%  of  serine  residues  of  this 
fraction  was  glycosylated  by  0-1 inked  ol igosaccharides . 
The  released  O-glycosidic  oligosaccharides  were 
chranstographed  an  HPLC.  Mannool igosaccharides  with 
a- linked  galactose  an  terninel  non- reducing  ends  were 
found.  93%  of  saccharide  part  of  fraction  0  is  N-linked 
on  protein  part  of  glycoprotein. 
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I.  Oredlk,  N.  Kolerova 


Institute  of  Chon istry ,  Slovak  Acsdoey  of  Sciences, 
DObrsvsks  costs  9,  S42  3S  Bratislava.  Slovakia 

Expression  of  eeebrane- associated  and  cytosolic 
galactosyl  transferase  (QalTase)  activities  in  the  yeast 
Cryptococcus  laursntii  depends  an  the  phase  of  growth . 
Both  galactosyl  transferases  differ  not  only  in  cellular 
localisation  and  expression,  but  also  in  emyaatic 
properties.  Suitable  saccharide  acceptors  of 
eeebrane-associated  and  cytosolic  QalTases  were  exaained 
in  the  easyne  reaction  with  UPP- galactose  as 
a  galactosyl  donor.  Cytosolic  fora  of  OalTaae  is 
inhibited  by  M -Acetyl- P-01  imna seine  and  lactose  whereas 
for  eeebrans- bound  OalTaae  the  both  sugars  are  the  best 
acceptors.  The  steric  effect  of  aethyl  group  in  a-  or 
g-pooition  of  various  dsrivated  saccharides  used  as  the 
acceptors  in  UPP-Oal  transferase  reaction  haa  not  been 
observed.  These  findings  suggest  that  the  expression  of 
two  different  galactosyl  transferase  could  play 
a  regulatory  role  in  glyoosylat  ion  nechanisna. 
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POTENTIAL  OF  GLUCQAMYLASE  IN  THE  SYNTHESIS 
OF  OUGOSACCHAMOE  ANALOGUES 

*P.  BMy.  "G.L  CM  and  **RV.  Greene,  Institute  of  Chemistry,  Slovak 
Academy  of  Sciences.  842  38  Bratislava,  Slovakia:  **  National  Center  for 
Agriouftural  UMbtadon  Research,  USOA,  Peoria,  IL  61604,  USA 

Gkjooamyfaaa  (EC  3.2.1 .3)  la  known  to  catalyze  condensation  of  D- 
gkjooaa  into  various  a-lnked  oligosaccharides.  We  have  investigated  the 
substrate  requirements  in  such  reactions  with  AapmgKut  rujper 
flluooamyfas  using  eight  dWsrant  monodeoxy-  and  monodeoxy- 
monoUuoro  analogues  of  O-gkicoee.  At  4M  initial  monosaccharide,  the 
higheot  conversion  into  oftgoeaocherides  was  obtained  wkh  2-deoxy-D- 
ghioose  (-17  %)  and  3-dsoacy-O-giuoose  (-6  %)  .  The  yields  of  oiigo- 
aaocherides  increased  by  about  6  %  In  the  prsssnos  of  dtehylsne  glycol 
dhNhyf  etier  (V.  Laroule  and  R.  M.  WHsmoL  BiolechnoL  Lett.  11,  240. 
1060).  Enhanced  yields  appears  to  resut  from  ether-ms  dieted  removal  of 
water,  which,  in  turn,  served  to  ooncantrela  the  reactants  m  tie  aqueous 
phase.  Dependant  on  the  amount  of  otter  used,  Ota  aqueous  phase 
beoeme  syrupy,  end  pheee  dtooriminaton  was  dMouft  to  (Secern.  An 


cietalyzsd  nonrtensatona  of  D^hnoee  (L  Csntarsla  at  aL,  Enzyme 
Merab.  Teehnoi.  16.  363,  1004).  Several  D-gluooee  analogues  that  dkJ 
not  afford  any  products  on  incubation  wth  gtuenamyteae  (e.g. .  2-deoxy-2- 
•uoro-O-ghiooee  and  »decwy  1  tuora-O-gluoose)  servad  as  glyoosyt 
eooeptofs  In  raeoton  mbaurse  oonlalnlng  D-giuooee.  The  yields  of  mbad- 
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dee  were  In  tie  range  1  to  6  %.  The  oigoeeochartdea  formed  from  2-de- 
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ROLE  OP  YEAST  EXTRACELLULAR  GLYCOPROTEINS  IN  THE  CRYO- 
PROTECTION  AND  OSNOTOLSRANCE  OP  YEASTS 

Breierov* ,  B.,  StratilovA,  E. 

Institute  of  Chemistry,  Slovak  Academy  of  Sciences , 
Dtibravskd  9,  842  38  Bratislava,  Slovakia 

Ysasts  ars  abls  to  producs  glycoprotein  cosponents  into 
grown  medium.  The  quantity  and  quality  of  these 
substances  ars  dependent  on  the  cultivation  conditions. 
Glycoproteins  tested  by  us  were  composed  of  the  largest 
heteropolysaocharida  tail  and  less  protein  tail. 

The  viability  of  cells  during  thawing  depends  on  the 
composition  of  cryopro tect i ve  eedius  as  well  as  combin¬ 
ation  of  penetrating  and  nonpenetrating  cryoadditives 
in  which  cells  suspension  was  fro sen.  The  concentration 
of  glycoprotein  0.27  t  (  w/v  )  was  sufficient  for 
successful  storage  of  yeasts  in  liquid  nitrogen. 

During  batch  growth  of  strains  of  genera  Dlpodascua  and 
Dlpodamccpmlm  was  shown  that  the  cells  tolerance  to 
osmotic  dehydration  (  influenced  by  NaCl  stress  )  is 
dependent  also  on  the  production  of  glycoproteins. 

Yeast  extracellular  glycoproteins  have  a  function  of 
oeeotic  -  buffer  in  both  storage  and  grown  aediuas.  The 
protective  effect  of  these  glycoproteins  could  be 
explained  by  their  electrostatic ,  hydrophilic,  and 
hydrophobic  interactions  with  water  and  outermost  layer 
of  cells. 
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THE  INFLUENCE  OF  GLYC08YL  AMINE  OF  D-CALACTOPYRANURONIC 
ACID  CM  THE  ACTIVITY  OF  EXOPOLYGALACTURONASB  FROM 
CARROTS 

DstirovA ,  M. ,  Linek,  K. ,  Capek,  P. ,  StratilovA,  E. 
Institute  of  Chemistry,  Slovak  Academy  of  Sciences, 
DdbravakA  9,  842  38  Bratislava,  Slovakia 

Exopolygalacturonase  [  E.C.  3.2.1.67  ]  purified  fro* 
carrots  was  inhibited  by  glycosyl  asine  of  D  -  galacto- 
pyranuronic  acid.  and  V  of  the  action  of  this  enzyme 
on  pectic  acid  and  penta- ( D-galactosiduronic  acid)  and 
and  for  various  concentrations  of  glycosyl  asine 
in  such  ays tea  were  established.  The  results  showed 
aixed  type  of  inhibition.  This  can  be  partially 
explained  by  inhibition  of  exopolygalacturonase  by  non- 
substituted  D-ga 1 act opyranuron i c  acid,  which  is  a 
predominant  product  of  this  enzyme  action.  This  wakes 
app.  50%  of  the  glycosyl  amine  inhibition. 

The  effect  of  this  inhibitors  on  the  exopolygalacturon¬ 
ase  activity  using  substrates  with  various  degree  of 
polymerization  [di-,  tri- ,  tetra- ,  penta- (D-galactosid¬ 
uronic  acid)  and  pectic  acid]  was  investigated  to  get 
an  information  connecting  the  active  site  of  this 
enzyme. 
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STREREOCHXMXSTRY  OF  HYDROLYSIS  OF  GLYCOSIDIC  LINKAGE 
BY  TWO  ENDO-ft-  1,4-XYLANASES  FROM  TRICHODERMA  REESEL 

Cubomtr  Kreuoicky,  Jung  Alfoldi,  Peter  Bidy,  Institute  of  Chemistry,  Slovak 
Academy  of  Sciences,  Dubravski  cesta  9,  SK-842  38  Bratislava,  Slovakia 
Mai}a  Tenkanen.  VTT  Espoo,  Finland 

Methyl  3-giycoside  of  (3-1,4-xykxrioae  (a  generous  gift  of  Dr.  P.  Kovac) 

[l],  further  as  MeXyi),  was  used  as  a  non-reducing  substrate  to  investigate  the 
stereochemistry  of  hydrolysis  of  ft-l,4-xyktpyranosdic  linkage  by  purified  endo-ft- 
1,4-xylanases  (EC  3.2. 1.8)  of  Tnchoderma  ret  set,  employing  'H-NMR- 
spectroscopy.  The  fungus  produces  one  acidic  species  (pi  4.8-5  5),  designated  as 
EX1,  and  one  alkaline  species  (pi  8.5-9.0X  designated  as  EXE.  Both  enzymes, 
purified  to  homogeneity  [2] ,  were  found  to  cleave  MeXyl3  predominantly  to 
MeXyi  and  xytobiose  (Xyl2)  as  the  main  reducing  product.  The  straeocbemistry 
course  of  die  cleavage  was  followed  by  1 2 3  H-NMR-spectrosoopy  of  the  products 
formed  in  D2O  using  thoroughly  deuterized  enzymes  and  the  substrate  The 
enzymes  were  used  at  a  concentration  ensuring  rapid  cleavage  of  the  substrate  so 
that  the  configuration  of  the  newly  formed  reducing  end  could  be  established  earlier 
than  the  anomeric  equilibrium  due  to  mutarotation  Plotting  of  the  intensity  of 
signals  of  the  a-  and  P-anomeric  protons  of  the  reducing  end  of  Xylj  versus  time 
dearly  showed  that  both  T.  rtesei  EXs  liberate  ft-anomer  of  xyiobiose,  i.e.  a 
product  with  anomeric  configuration  identical  with  that  of  the  deaved  gjycosidic 
linkage  This  means  that  both  enzymes  belong  to  die  so  called,  retaining  glycanases 
that  use  a  double  displacement  reaction  mechanism  of  hydrolysis  of  glycoskhc 
linkage  [3], 

[1]  Kovac,  P  ,  Cheat.  Zvesti  H>  234-240  (1980) 

[2]  Tenkanen,  M,  Puls,  J.,  Poutanen,  K,  Enz  Microb.  Technol  14, 
566-574(1992) 

[3]  Sinaott,  M.L.,  Chem.  Rev.  2Q,  1171-1202  (1990) 
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A  COLORIMETRIC  METHOD  FOR  THE  ASSAY  OF 
XYLOGLUCAN-ENDOTRANSGLYCOSYLASE  ACTIVITY 

Z.  Sutovd,  M  Ladnk**.  V.  Farical,  InaMtut*  of  Chemiatry.  Slovak  Academy  of  Sciences, 
OObravaM  8.  BratMava,  Slovakia 

Tha  enzyme  xytogiuGan-eodotrencglyooeytBSo  (XET,  degrades  xytogiucan  (XG) 
wolaculaa  predominantly  by  a  toanagtyccayMton  machaniam,  i.a.  by  endo-apfttlng  tha  p-(1- 
4HMced  polyglucoee  badtoone  of  XG  moiacula  and  transferring  tha  nevrfy  formed  reducing 
and  to  the  nonradudng  and  of  another  XG  molacuta  or  of  XG-darived  olgoaaochartde  (1,2). 
Tha  tranaglyooaytaUon  machaniam  imp***  that  precticaiy  no  net  formation  of  reducing  aoda 
takaa  place  in  the  courea  of  reaction,  which  precludes  tha  use  of  raductometric  ooiorimatrtc 
methods  to  determine  tha  XET  activty.  Currently  uaad  methods  for  estimation  of  the  XET 
acMvtty  are  baaod  on  viaoomaby  (3).  determining  of  tha  changes  in  the  distribution  of  Mr's  of 
tha  substrate  XG  or  tha  formation  of  traneglycoeylstion  products  to  fluorescent  pyridtemino 
oMgomere  of  XG  by  HPLC  (4).  Another  method  employs  the  measurement  of  radioactivity 
incorporated  Mo  XG  when  radoactive  3H-laholed  XG-otgoeaccharidea  are  used  as  glycoeyt 
acceptors  (1).  Al  theaa  methods  suffer  from  dhadvantage  by  being  time-consuming, 
aayansfvo,  or  both. 

Our  method  tor  tha  aaasasnwint  of  XET  activity  is  based  on  tha  aMty  of  XG-derived 
otgoeaccharidee  (XGO's)  to  promote  the  XET-cataiysed  degradation  of  XG  by  serving  as 
addMonal  gfycosyi  acceptors  (2).  The  aaaay  is  performed  wth  polymeric  XG  as  the  substrate 
and  added  XGO's  used  to  promote  tha  tranegfycoeytstion  reaction.  In  the  course  of  reaction, 
tha  XG  is  degraded  to  molecular  species  wth  M,  <  10  KDa  and  looses  Its  ability  to  form 
coloured  complex  wth  iodne  (6).  This  method  is  about  10  'ore  sensitive  than 

vlecometry.  is  rapid,  inexpensive,  and  has  the  advantage  that  te  f  samples  can  be 

pmcoooofl  simultaneously. 


DifinncM! 

1.  S.C.  Fry,  R.C.  Smth,  K.F.  namrick,  D.J.  Martin,  S.K.  Hodgs  and  K.J.  Mstthsws:  Biochsm.  J., 
282.  821  -828  (1982) 

2.  V.  Farical,  Z.  Sutovi,  E.  StrsHtovS,  R.  Hanna  and  G.  Madachlan:  Arch.  Biochsm.  Biophys.,  29S. 
385-370  (1882). 

3  M.  Edwards,  S.C.M.  Dsa,  P.V.  Buipin  and  J.S.G  Rskt  J.  Biol.  Cham.  2SL  9488-  9494  (1966) 

4.  K.  NlsMsni  and  R  Tominaga:  J.  BioL  Cham.,  28 L  21068-21064  (1992) 

5.  P.  Kooknan:  Acta  Botan.  Nearl,  £  208-219  (1960) 
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MICROASSAY  FOR  KINETIC  PARAMETERS  DETERMINATION  OF 

XYLAN  ASES. 

f  htKfr  University  du  Quebec,  Institut  Armand-Frappier,  531  boul.  des 

Prairies.  Laval,  t^udbec,  Canada,  H7N  4Z3. 

For  the  determination  of  reducing-sugar,  the  Nelson- Somogyi  (1)  and  the 
copper-bicinchroninate  (2)  assays  have  been  adapted  for  microplate  uses,  here  we 
report  the  adaptation  of  the  assay  of  Lever  (3)  based  on  p-hydroxy-benzoic  acid 
hydrazide. 

Kinetic  parameters  were  determined  using  1.0  ml  total  volume  of  a  xylan 
solution  allowing  multiple  time  point  samples  (100  p!)  from  earh  tube.  The 
volume  of  the  assay  could  be  easily  decreased  down  to  400  pi  and  still  allowing 
multiple  time  point  samples  which  minimize  the  consumption  of  valuable  substrate 
such  as  xylooligosaccharides. 

Using  0.25  %  reagent,  the  assay  show  linearity  between  1-100  nmoles 
with  xylose  as  standard. 

For  kinetic  determination  using  xylooiigosaccharide  which  caused  high 
background  of  reducing-sugar,  the  assay  could  be  adapted  by  increasing 
the  concentration  of  reagent.  This  gave  a  more  sensitive  determination  of 
liberated  reducing-sugar  over  the  background  and  moreover,  the  linearity 
of  the  assay  is  conserved  and  not  affected  upon  dilution  of  the  reaction 
mixture  after  development  using  up  to  5%  of  p-hydroxy-benzoic  acid 
hydrazide. 

The  assay  is  less  dependent  to  the  chain-length  dependence  of 
xylooiigosaccharide  than  the  traditional  dinitrosalicylic  acid. 

Application  of  the  microassay  will  be  presented  using  wild  type  and 
mutant  xylanases  A  of  Stnptomyces  lividans. 

1.  Ones,  F.,  HI,  Clauen.  C.  A..  Highley,  T.  L.  Anr<  Biochem.  145:337-340.  1989. 

2.  Fox,  J.  D.,  Robyt.  J.  F.,  Anal.  Biochem.  195:93-96.  1991 

3.  Lever,  M.  Anal.  Biochem.  47:273-279,  1972 
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F90D0CTIGN  OF  EXTRACELLULAR  >-MMWMIM18  FROM  YEASTS 
AMD  YEAST- LIKE  KECROOSGAMISMS 

P.Biely,  t.  Kremnick^,  E.  SlAvikovA ,  D.  MislovidovA 
Institute  of  Chemistry,  Slovak  Academy  of  Sciences, 
Ddbravskd  cesta  9,  SK  -  842  38  Bratislava,  Slovakia 


530  yeasts  and  yeast-like  microrganisms  of  73 
different  genera  were  screened  for  the  production  of 
extracellular  endo-0-1, 4-mannanase.  Microorganisms  were 
cultivated  after  stabbing  on  a  solid  agar  medium 
containing  covalently  dyed  galactomannan  (Ostazin 
Brilliant  Red -galactomannan )  as  the  only  carbon  source. 
Decolourizing  of  the  substrate  around  the  cell  colonies 
as  a  result  of  substrate  depolymerisation  was  observed 
with  22  strains  of  3  genera:  Aaraobasidiua,  Pichia  and 
Staphanoaacua.  p-Mannanase-positive  strains  were 
further  grown  in  a  liquid  medium  containing  1%  locust 
bean  gum  as  a  carbon  source,  and  0-mannanase  activity 
in  the  cell-free  culture  fluid  was  determined  after  3 
and  6  days.  The  best  producers  of  the  enzyme  were  found 
to  be  strains  of  Xuraobaaidi urn  pullulana. 
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SOYBEAN  SEED  PECTINESTERASE 
Oskar  Markov#*  and  Ralph  L  Obendorf 

Department  of  Soil,  Crop  and  Atmospheric  Sciences,  Seed  Biology,  Cornell 
University,  619  BradfMd  Hafl,  Ithaca,  NY  14853-1901,  USA 
‘permanent  address.  Institute  of  Chemistry,  Slovak  Academy  of  Sciences. 
Dubravski  casta  9,  842  38  Bratislava,  SLOVAKIA 

Methanol  accumulates  in  axis  tissues  of  maturing  soybean  seeds  and 
correlates  with  preharvest  seed  deterioration  (1).  Accumulation  of 
methanol  appears  to  be  associated  with  the  enzymic  demethytation  of 
pectin  methyl  estars  by  pectinesterase  (EC  3.11.11).  In  order  to 
characterize  pectinesterase  in  soybean  seeds,  the  activity  of  this  enzyme 
in  axa  and  cotyledon  tissues  was  followed  in  several  stages  of  seed 
development.  The  highest  pectinesterase  (PE)  activities  in  both  axes  and 
cotyledons  were  observed  between  45  and  60  DAF  (days  after  flowering). 
PE  activities  per  g  fresh  weight  in  axes  were  20-25  times  higher  than  in 
cotyledons.  A  PE  bound  to  ceH-waH  fragments  was  characterized  in 
soybean  cultured  cells  (2),  but  no  information  was  reported  for  soluble  PE, 
extractable  from  homogenized  tissue  with  water  or  0.5  M  sucrose.  Up  to 
40%  of  the  total  PE  activity  present  in  cotyledons  and  axes  of  soybean 
seeds  was  in  the  "soluble"  form.  Axes  from  soybean  seeds  at  45  to  60 
DAF  were  used  for  purification  and  characterization  of  soluble  and  cell-wall 
bound  PE  (extractable  with  1  M  NaCI  from  homogenized  axis  residues  after 
extraction  with  water,  0.5  M  sucrose,  1  M  sucrose  and  water).  Purification 
was  achieved  by  homogenization  and  extraction  (as  mentioned  above), 
concentration  by  ultrafiltration,  precipitation  with  ammonium  sulfate  (30- 
80%  saturation),  dialysis,  gel  filtration  on  Sephadex  G-75  columns,  and  ion 
exchange  chromatography  on  CM  Sepharose  CL-6B.  The  purification  of 
both  soluble  and  bound  PE  was  followed  by  isoelectric  focusing  (IEF)  on 
uttrathin  layers  of  polyacrylamide  gel  with  simultaneous  detection  of  protein 
and  PE  activity.  It  was  possWe  to  follow  seven  bands  exhibiting  PE  activity 
with  pi  between  6.0-9.5  in  extracts  with  1  M  NaCI  of  total  homogenate. 
Differences  in  the  IEF  patterns  of  bound  and  soluble  PE  were  observed. 
Whereas  bound  enzyme  exhibited  the  more  basic  PE  bands  (pi  8-9.5)  the 
soluble  enzyme  had  the  more  active  bands  at  pi  6.5,  7.0  and  7.5.  The  M, 
of  soluble  and  bound  PE  was  the  same  -  dose  to  33,000.  The  pH 
optimum  was  7.8  for  both  enzyme  fractions. 

1.  Obendorf,  R.L.  at  al.  J.  Exp.  Bot  41,  488495  (1990). 

2.  Moustacas,  A.M.  at  at.  Eur.  J.  Biochem.  166,  191-197  (1986). 
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mriPU  POM  or  b§pTp Him  apeciasr  POL NMACTORMII. 

OLTCOrWTTi  IMT 

litiovitovt,  D. ,  iltmiliovi,  D. ,  UOttrAkovi ,  M. ,  ltr«- 
tilovd.  t. 

iMtltut*  of  (Iwtttry,  liovtk  Aoadaay  of  Sciences, 
Pdtea»aki  »,  §41  §4  Bratislava.  Slovakia 

The  pci  nary  structure  of  PS  III.  font  of  Aapmrgt Hum 
apt.  polypalacturoaeao  ■how  potontial  S-plyoosi lotion 
alto  (Aoo34§  -  Val  -  Thr34§).  Thia  sequence  la  strictly 
oonaarvad  with  oorroopondlnp  sequences  of  otter  known 
prloary  atrootorao  of  (mpol  polygalacturonases .  Tlio 
rooolto  of  otter  iteiroct  determinations  Indies  to  tha 
pros ones  of  oaall  ■  -  tinted  glycans ,  too. 

Tte  interaction  of  polypilacturonuM  foroa  with 
oonronawolin  A  bound  onto  eollulooo  woo  Investigated, 
tte  binding  and  olution  oooditiono  wars  optloalisod. 
tte  affinity  of  all  forte  of  polygalacturonase  proaont 
in  uood  ooanareial  props  rat ion  to  Conconawalin  A  a ■ana 
to  bo  tte  sons.  This  indies to,  at  loast ,  tte  alailarlty 
of  tte  glyooei lotion  of  individual  foran,  hows war  tte 
aaino  acid  aoquenoed  arc  different. 

tte  pooaibility  to  vine  bound  Concanavalin  A  for  bio¬ 
affinity  chromatography  of  polygalacturonaae  and  for 
oriented  iaaoblli motion  of  thia  ansyaa  is  diacuoaad. 


-  Ill  - 


auw  n  UTiwriuii  or  most  rocnc  rauucca 4ioa 

IMOdCSO  W  AU/lllW  IOMS  |M  W  WTtLU  CELL  WALL 

C  am*  mi  P  Um 

Pocnhds  UixmiMwi  de  Nmw  MOOD  Mentor  W|nw 

••Hi  mb  goaftssatvaiy  Mho  AwyMMM  cell  wafts.  by  awn  aieot  too  *oiaoaa< 
tafcit  a  largo  pactta  islabilissliaal  1  >  W«  esod  monoclonal  snttboditi  <  JF4»  t» 
atonrtor  ik  ifcaQM  to  ik  wall  «a moaogold  ItanlaiM  of  the  peel  is 
HTiarrtanki  ai  it  slsctrno  auwacpn  law),  before  and  after  ik  walla  is 
ifts  Ca  2*  fossa  waaa  eaaftangrt  wuft  keCl  and  UC1  aolnttens  Oar  antihod**  arr 
•pacific  far  a  conformational  epitope  of  homog alac taraax  acid  tedaced  by 

tOk mm  mm  (2)  la  the  wtmte  call  wall  i|ill»iail  with  SmN  CaCU  the  labelling 

paatn  enabled  iwa  pecitnaceoae  ftamr  a>  ha  aha mad  The  wall  Qatar  layer  *» 

character! aad  by  a  larger  4— arty  of  labelling  ihaa  the  taacr  pari  of  Ihe  wall 

After  bydrotyms  ta  aria  of  pectin  of  ihe  ihia  aactioaa  hy  50  aaM  NaOH.  oar 
oboervod  a  mm  lacraaaa  of  lahalliag  ta  Ihe  oatet  pan  of  the  wall  confirming  ihai 
the  rrregnisod  epitope  it  a  thort  eegmrei  of  polyga!  acta  roan  acid  la  uimraai.  w 
the  walla  rgaillhratil  with  100  atM  ftoCl  or  LiCI.  the  this  sections  were  alatoai 
derrord  of  my  gold  pantclaa  Oaly  a  little  labelling  is  Mill  ohaerved  m  the  oater 
pan  of  dte  NaCl  traaaad  walla  These  data  corroborate  the  biochemical  analyses  of 
the  retracted  polymers  ta  the  atones  sleai  ion  eolation*  that  show  the  presence  of 
polymers  largely  composed  of  rh— angalactaronan  whose  average  degree  ol 
poly weruat ton  does  not  cacood  25  Thaoe  resalts  also  show  that  in  the  primary 
pan  of  the  NHella  coll  wall,  there  is  a  large  fraction  of  relatively  small 
polyatonides  that  may  he  soiabtUaed  by  aftarmioa  of  the  wall  ionic  phase. 

(1)  Oidet  C.  Cambtar  P.  Linar  F  plant  Physiology.  100.  S4b-tS2.  1992. 

(2)  Linen  P.  Lamaaon  JJ..  Didamhitarg  C..  Van  Cotaem  P.  Plant  Physiology.  91. 
1419-24.  1999. 


J.  Mnifttoli 

iMtituto  of  ChfUtry,  llovtk  lci<w y  o.  -a, 

**-•43  )•  Bratislava,  Ddbravskd  oeeta  9,  *lov< 

TIm  aunerlcal  aatheeatlcal  aathod  (or  soluti  of  a 
ooaple*  reaction  ays tea  couplatsly  describing 
opium  role—  of  tlM  alsplset  aacchar ides- tr loses  is 
presented .  zt  is  the  aye  tee  of  too  rovorsiblo  and 
sisal t ass osa ly  of  too  irrovorsibla  first-order 
reset ions  which  is  solved  by  tbs  least-squares  sotbod, 
itorstisns,  sad  tteir  sutual  oosbinatlon. 

Tbs  solution  is  bsasd  on  tbs  fact,  that  tbs  tins 
dapandsnoe  of  eonosntrstions  can  bs  expressed  by 
charsetsriatie  equations.  Tbs  roots  of  tbsss  equations, 
i.s.  and  a3,  son  found  by  itsration  as  ths  sininun 
of  tbs  function  Kts^.Sj) .  Ths  final  solution  of  ths 
systsn  is  acbisvsd  by  finding  tbs  nininua  of  tbs  sun  of 
tbs  squares  of  ooooantratioo  deviations ,  calculated  by 
tbs  least-aquars  netted. 

Tbs  approx laative  netted  of  solution  is  conditioned 
by  sebisving  reacting  oquilibriua  and  aqu id i stance 
oourso  of  tins  dependence  of  concentrations  rolativaly 
for  a  long  tins  Tbs  advantage  of  ths  presented 

nwerieal  netted  in  oonperleon  with  tbs  above  aentionsd 
one  is  in  tbs  possibility  to  analyse  also  slowly 
reacting  systaas,  without  obtaining  tbs  equilibrium. 

This  numerical  netted  has  been  successfully  applied 
to  kinetic  analysis  of  transfornstions  of  tr loses  not 
only  in  alkaline,  but  also  for  in  weak  acid  sadia*2*. 

Deferences 

1.  J.  KOnigsteln,  collection  Ciecteslov.Cbea.Coanun, 
43,  1132(197*). 

2.  J.  KOnigsteln,  to  be  published. 
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«l)«Ml4t0  aoitilM  of  Mt«r  rarsl  Solly  fljworoUiM. 


Kuf  if  *lo*4.  J..  Aram  I  Aar  4,  A.,  iim did.  J 

mo  proporttao  of  individual  ylyouprola Ino  of  dolor  royal 
Solly  proUtn  frooiion  (MOT)  ao  roll  ao  Lho  ooopoolt Ion  of 
thalr  vlyoaoidlo  no lot loo  worn  otudtod  by  tho  ooablnod 
nolooular  btolovioal  and  ohootoal  approaohan= 

I .  Tho  oMM  elonoo  voro  loo  la  tod  froo  tho  onproonion  oMM 
1  ibrary  of  •  dayo  old  nuroa  hanoy  boo  ha  ado  by 
lddunoooroonlno  vlth  anttbodlao  ralood  aoainot  MOT  (1). 
Tho  aolno  aotd  oaauanoan  of  individual  prototno  rolatod  to 
MOT  vara  daduood  tram  nuelootlda  ooauanooo  at  thaoa  oMWo. 

prodiotod  by  oooputor  analyoio.  Thoufh  tha  otudtod 
a 1 yooproto l no  havo  3T»  of  proto In  aanuanaa  tdontlty  thay 
narkodly  dlffor  In  tha  nudbor  of  tho  yotontial  plyoooylatlon 
oltoo. 

to  throontn  and  oor  in  and  polynaoeharldao  ltnfcod  to 


I.Klaudtny.  J.;  Banos.  J.;  KultfaSovd.  3 ■  '•  blbort.  . 
itddth.J.  (1994)  3. Am* a.  Aon.  39  (9>.  109-111 


112 


Author's  Index 


AVOkfJ..  64. 67. 79,60,64, 106 

DurfiMnM.I..93 

Anderson  JD..  41 

DzGrovdM.,  104 

AiW4povSA,67 

Aurtovd 0.67.97. 96 

EbrtngerovO  A.  61 . 64. 66. 66. 68 

AxetosMA.V.,25 

Ayupovo  DA..  96 

Fatal  V..  38. 99. 106 
Fatatov6Z..69 

B<rthewaT..94 

FedoroflkoM.,84 

BeidmanG..94.96.96 

FetroD.R.,56.59 

BfqonnWG.L.,54 

Ffc*NnaE.E.,67 

Berth  G..  74 

Fincher  G.B..  43 

6ettnaV..36 

BlanchinlP..54 

G<40oiJ..56.59 

BtetyP.44.46. 102. 106,106 

Goto  J.  96 

BMCSL.97.96 

GanierC..26 

BWoA.,54 

Gemelner  P.,  72. 74. 75. 76 

BrolerA.,76 

GentachM..32 

BreterovdE..  103 

GSetC.  11) 

BronBovdA.BB 

Greene  R.V..  102 

BurchardW.,66 

GreMcM..  100.101 

Burgee  Cater  A.  44 

GuenWM.,21. 5440 

BysMcfc91.27.61.90 

GaJanovO.P..96 

CattbE.39 

Hagarota  0.,  76 

CqpekP.,  104 

HaptovOJ.,36 

CappeiaoC..32 

HayartT.,46 

CceuB..  64 

HSschJ.,61 

OwrvotovteovOD.,66 

HofP.B.,43 

ChudnovOM.,  73 

Homans  S.W..20 

C6S4G.L.44.46, 102 

-  *  -  * - - *  *  ^ 

HrtcoMhiM.. 21. 60,69 
HromOdtavO  Z..  66, 66 

uuuMiaeqrr.,  /o 

DubhoLG.,71 

lmmervolT..32 

DupontC..  107 

1 


-  113 


Jor**D.,70 

KaCurdfeov6M.,61.62,110 
K6fconto*6D..97.96 
KamerlnqJ.P..  18 
Kardctonyl  5.,  77. 97, 96 
Karcloiov6A66 
KhomutovU..  71 
Kr*elYA.85 
Ko*arovaN..  100. 101 
Koietnfcova  O.P.,  87 
K6nig«t®inJ..78 
Ko<5*M.,81,82 
Korotonto  T  A.  87, 93 
Ko«aczfc6Z.,38 
Koflkov6B..66,69. 70 
KovacP.,90 
Kov6C4cV..77 
KozdkJ.,84 
KJomntekyL,  105, 106 
Kruno«MlcaJ..36 
KuboCfeovd  M..  97. 98 
KubicakC.P.,36 

Lcnkoyal.,94,96 

L6ricov6E.,74 

LednickdM.,  106 

LerougsP.,67 

Unektt.79.80.104 

UnMF.,111 

UkovdD.67,97.98 

UvmanH.,54 

Lozovcya.V.,94.96.96 

Mochov6E..66,89 

Matovfcovd  A.  27,63,66, 74 

Mc4yhovR.G.,96 

Mcrtov*CO..109 

McaottaniG.,54 

McsuclaY.,28 


MalhioutNM..6l,62 
M— nwR.,36 

MksM.,63 

Mkfc»4£ov6D..  73. 108.110 

MonfcE.R.,22 

MuBntJ.T.,39 

NohdfcaJ.,72 

NahtiMcovdJ.,72 

NaranR.,64,68 

Novotn6Z.,66,82 

ObendorfR.L..  109 

Patamarcayk  G..  34, 36 
Panina  N.I..  71 
Paramonov  N  A.  85 
Park  H.-M..  39 
POtopntyV.,64. 77. 78.98 
Plants.,  60 

PtotomelaC.  Mol.  39 
PtvovarovM.94 
Podobov6B.,38 
Pr«t©  A.,54 
Prtbulov0B.,78 

RaQaaiM..58,59 
R*idJ.S.G.,48 
Ranard  C.M.G.C.,  25 
RBxsudoM.,24.63 
R0ttlniJ..51 
RrnDntriorQor  M.  72 
RytodrA.84 
RythaJ.,34 

Safina  AF..  93 
Sarinkov0V.,81 
Scrag*  A.30 
Sate.H.U.,50 
Semanovdl.,74 


Scholl  HA.  96 
ShmwtnqMJ>..87 
9dorczyfcZ..85 
tool.,  54 
SmonuM»R..69 
SKMkovdE..  106 
Sh3v6toov6L.88.99 
Steiner  B..  81. 82 
SUCK*  T.  27 
Slone  A.51 

StrcMovdE..  103, 104.  U0 
SutovflZ..  106 
SdcopIndtoA.SS 
S4uS.51.90 

SandHoJ.56.87.88 

Sknkovfc  I..  67 

SkrovInovdD..  110 

Skutt6tyt.53.91.92 

Soft6tl..89 

SturdfcE.72 

Subkov6V..99 


Tanner  W..  32 
TenkanenM..  105 
TNbau»J.-F..25 
Toman  R..  53. 91. 92 
TorrlG..21, 54.60 

UngaretoF.,60 

UrazgaiyevK.,87 

Veretchagin  El..  93 
Vinogradov  E.V..  85 


ZabotonA.94 

&*>otlna0..94.96.96 

2ychK.,85 


WameckH.,50 

We»vardov6A.72.73 


About  the  Castle... 

Ihort it  document!  about  It  i>  addanc.  e  of  3mofnico  Carte  date  bock  to  party  l«h 
otrAiy.  the  Carte  served  ai  a  watotvtortwn  to  protect  toe  Carpathian  pan  at  Trrtn  of  the 
to-oated  Vtobctoamtoo.ohMottoalfoutolnttiotoeiegtonior  routh-eadero  Europe  with  the 
c<wi>Hihir»WBt  In  toe  petted  of  16to  to  I6to  centorier  too  Carte  wa»  too  flowering  root 
at  aWocmlL  ErdOdy  tarrey  By  toe  and  of  lha  18to  century  the  Carta  M  Into  decay  and 
durttg  Napotoomc  wan.  a  was  dartoyad  by  be.  For  toe  %*»ote  century  later .  lha  Carta 
romatoed  ai  an  unhabitable  nrtv 

The  praaant  Carta  at  Bnotanlca  war  buW  in  paeudogollc  ride  a»  a  reridenco  by  tha 
count  Joaaf  Party  0863-1930).  In  toe  yean  1911-1914.  lha  lad  owner.  Josef  Party.  Jr  rpent  ha 

rtrt  pHOOin^CW^f  ^D*OOOi  Ww  QCpTVIW^POn  Ot  nB  pfOPPinM  TO  TOfPIQn  PPflOnM 

ytooae  hiabandry  tended  to  Ion.  tocreawd  detort  and  yeot  mw  of  unpaid  towa»  hqya  to 
1983  prompted  toa  dole  to  put  toa  domain  and  toe  todurttalptantidowrrtrtond  a  chemical 
ptant)  ottoe  Pdrty  tardy  to  toa  Smotanlca  area  under  compuBory  data  odmtoMraflon  and 
oenanhto-  Much  oftoe  Carta  totodon  werotoat or  dadwyaddxtog  toa  2nd  World  War. 

to  1963.  toe  Carta  teat  completed  and  fenoyptod  by  toa  dole  and  alotted  to  toa 
Stoyak  Academy  of  Sdencea  to  become  too  Houw  of  Sctenflflc  worieen.  8  serves  ai  toe 
i  mertiy  ptoce  tor  contorencea.  nenpodo  and  tor  recreallon.  Ihe  Carta  Is  sumxnded  by 
beouMUnolirialpafliflomed  toy  toe  NB  of  toe  tonal  Catpotolan  Mountain. 


